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SVs 536L

. SECTION 1

SCOPE AND MISSION

1.1 SCOPE

This specification covers models of equipment identified as follcws:

USATF Designation: 206 Satellite Vehicle

Manufacturers Name: General Electric Company
Missile and Space Division

Spacecraft Department
Manufacturers Model 8V 988 and Subsequent

Designation: Contract AFOU{695)-580

1.2 MISSION

The Satellite Vehicle, when placed in an earth orbit, shall be controlled by the
Air Force tracking network. A portion of the vehicle shesll be capable of re=-
entering the earth's atmosphere for recovery.

-l
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0 SECTION 2

APPLICABLE DOCUMENTS

2.1 GOVERNMENT
2.1,1 MANDATORY COMPLIANCE
Compliance with the following documents is mandatory except as limited below:
Document Date Title
[:::::::::}Exhibit 61-10 18 Feb 63 Air Force, General System
Addendum No. 1 6 Aug 63 Engineering/Technical

Addendum No, 2 6 Dec 63 Direction and Associate Contractor Respon-
sibilities for Program 206

Exhibit 62=-3 10 Apr 63  Acceptance Procsdure for Program 206
Satellite Vehicle Hardware

[T L=-E-275h2A 2 May 63 Reliability Program for Systems, Subsystems
. and Equipment

Deviations:

«, This specification does not apply for SRV and BUSS components that have
demonstrated acceptable flight performance.

b. Vendor/subcontractor compliance not required except as authorized by changes
issued under Changes Clause to the contract.

Contractor shall not perform testing solely for the purpose of reliability
determination.

O

d. The reliability demonstration, mathematical model, and study requirements
as specified elsewhere in this work specification apply.

e, Reliability documentation will be limited to that required by paragraph 1.k
(DD Ferm 1423) and paragraph 3.1.3 of the AF 04{695)-580 Work Specification,

[:::::::::]Exhibit 645,

MILmI=26600 2 Jun S8 Interference Control

Amendment 2 9 May 60 Requirements, Aeronsutical Equipment

-y -
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Deviations:
a. Figures T and 9, revise as follows:

1. Figure T: Change limit from "30 db above 1 microvolt" to "60 db
above 1 microvolt per meter”.

2. Figure 9: Change limit from "15 db above 1 microvolt per megacycle"
to "8B0 db atove 1 microvolt per meter per megacycle'.

b, The SPV snd the BUSS need not comply with MIL-I-26600 and SVS 436k except
vhen components are used which have not been previously used in flight
tests or when components have been electrically modified; such items
must revert to procedures of MIL-I-26600 and SVS 4364 and therein show
compliance,

c. The complete satellite vehicle shall comply with MIL-E-6051C. Compliance
for complete EMI to MIL-E-6051C shall be demonstrated by successful MAB, Pad
and Flight operations.

d. AGE end items other than items 88, 89, 110, 112 and 118 need not comply.
The items which shall comply are further identified as follows:

Item 88 Sigme
‘ Item 89 Command Signal Generator
Item 110 SV Launch Control Console
Item 112 LSB Power and Distribution Egquipment
Item 118 LOB Signal Distribution Unit
MIL~-E-6051C 17 Jun 60 Electrical - Electronic System Compatibility

and Interference Control Requirements for
Aeronauticel Weapon Systems, Associated
Subsystems, and Aircraft

MII-E-81898 15 Jul 58 Electronic Equipment, Guided
Amendment 1 22 Oct 58 Missiles, General Spec For
MIL-D=-T0327 16 Mar 59 Drawings, Engineering and
Amendment £ 27 Mar 62 Associated Lists

-3_,
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. MIL-S-6644A 22 Sep 55 Specifications, Equipment, Contractor Pre-
pared, Instructions for Preparation of

MIL-W-9411A (USAF) 19 Jun 59 Weapon Systems: Aeronautical,
Amendment 2 5 Apr 60 General Specifications for
MIL-STD~-803 (USAT) 5 Nov 59 Human Engineering Criteria for Aircraft

Missiles, and Space Systems, Ground
Support Equipment

SSD Exhibit 62-1k 1 Feb 62 AGE, Spare Parts, Interconnecting Kits &
Maintenance Support for R&D Progranms

T.0. 00=-25=223 1 Feb 62 Integrated Pressure Systems and Components

DCAS Exhibit 62-105 1 Jun 62 Contractor Reporting Procedures for Missile
Propellants Div,

Deviation:

. Delete paragraph 4d, "Monthly Inventory Transaction Report'.

AFBM Exhibit 58-1 1 Oct 59 Contractor Reports Exhibit

Revision 1 15 Mar 61

Deviation:

Change reference of AFBM Exhibit 58~10 to MIL-R-27542A which supersedes AFBM
Exhibit 58-10. '

WDTC Exhibit 57-36 15 Apr 57T Specification and Development and Test Pro-
gram Plan; Operational Ground Support
Equipment System, Requirements for the
Preparation of

MIL-Q~98584 16 Dec 63 Quality Program Requirements

USAF Bulletin NRS515 3 Nov 59 Control of Nonconforming Supplies

wlfen
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. 2.1.2 LIMITED COMPLIANCE

SVS 536L

The following documents, with issue dates as listed below, form a part of this
specification to the extent specified herein:

Document

MIL=P-116D
MIL-P-26536A
MIL=-P=-26539A
MIL-P-27401B
MIL-P-2TLOb

ARDC

Date

29 Sep 60
31 July 59
14 Jun 62
19 Sep 62

3 Apr 62

1962

. 2.1.3 GUIDANCE DOCUMENTS

Title

Preservation, Methods of

Propellant, Hydrazine

Propellant, Nitrogen Tetroxide
?ropellant, Pressurizing Agent, Nitrogen
Propellant, Monomethyl Hydrazine

Model Atmosphere

The following documents shall be uséd for guidance only; compliance is not a contract

requirement:
Document

AFSCM 375-1
MIL-A-BU421R

MIL=E-52T72C

Amendment 1

MIL-S5TD-129C

Change Notice 1

. Change Notice 2

Change Notice 3

Date

1 Jun 62

5 May 60

13 Apr 59

20 Jan 60

11 July 60
10 Feb 61
25 May 62

28 Aug 62

Configuration Management During the
Acquisition Phase

Air Transportability Requirements

General Specification for

Environmental Testing, Aeronautical and
Associated Equipment, General Specification
for

Military Standard Marking for

Shipment and Storage

-5
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. USAF Specification 11 May 59 Reliability Monitoring Program for Use
Bulletin 506 in the Design, Development, and Production

of Air Weapon Systems and Support Systems

MIL-M-26512C 13 Dec 63 Maintainability Requirements for Aerospace
Systems and Equipment

SSDM 80-1 6 Apr 62  Flight Test. Documentation Manual
AF/SSD Exhibit 61-47 10 Aug 61 Computer Milestone Definitions
ANA Bulletin LbL5 12 Jul 63 Engineering Changes to Weapon Systems

Equipments and Facilities

2.2 GENERAL ELECTRIC COMPANY - SPACECRAFT DEPARTMENT

2.2.1 MANDATORY COMPLIANCE

Compliance with tihe following General Electric Spacecraft Department (GE-SD) documents

. is mandatory:

Document Date Title

SVS 5388 3 Jan 67 System Acceptance Specification

SVS 5013 10 Jun 63  PALC II/SV Interface Specification

SVS 5013-1 2k Jul 64

SVs 50132 25 Feb 65

svs L382 16 Apr 63 Booster/SV Interface Specification

SVs 4382-1 20 Dec 63

SVSs u4382-2 31 Jan 6k

SVS 4201, Rev. C 2 Aug 63 Interface Specification, Tracking Station
b=
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Svs u379

AN L379-1

AN 4397-2

SVs L36h
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18 Dec 62  External/Internal Environmental Design
Criteris
3 Dec 63
10 April 64

19 Sep 62 Deviations and Additions to Military
Specification MIL-I-26600 as Applicable
to Program 698AL

2.2.2 The following documents form a part of this specification:

Document

SVs Lhgoa

SVS LL75B

SVS 3969F

Svs Lhooc

SVs 52834

SVS 5005-1

SVS 5357

SVS 3995E

SVs 5177

Svs 5288

SvVs 5289A

Date Title

15 Sep 64 Environmental Control Subsystem

5 May 65 Subsystem Design Specification,
Separation Subesystem

1L Oct 65 Subsystem Design Requirements, TT&C

10 Aug 65 TT&C Subsystem Requirements for Installation

of Backup Stabilization System

10 Aug 65 Program A83-A SRV Subsystem Design
Requirements

22 Dec 64  Specification for Stabilization Subsystem,

BUSS

14 Oct 66  Stabilization Subsystem Specification

10 Aug 65 Liquid Bipropellant System for Orbital Ad-

Justment of a Space Vehicle

11 Jun 64  Structures Subsystem

30 Apr 65 Power Subsystem Design Requirements

10 Aug 65 Harness Subsystem

-
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5Vs 5312

SVS 395uC

SVS 5016B

SVS 5329

8Vs 5318
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19 Aug 65

21 Nov 63

11 Dec 63

28 Jun 66

27 Jun 66

2.2.3 LIMITED COMPLIANCE AND GUIDANCE

SVs 536k

Input Output Format Spec.

Operational AGE Systems Specifications

Test Comm., Definition Specification

Command Definition Specification

Operational Software Hdwr Con & Lim

The following GE-SD documents of the latest revision form a part of this specification
to the extent specified within this specification:

Document

8Vs L200

SVS L4364

118A1526K

238R8LTH

825D609G1-H

SVS 3953D

102BT7822E1-3

625DL562

Date

6 May 6k

19 Sep 62

29 Jan 65

30 Jan 65

15 Mar 65

15 Feb 65

2 Nov 62

Title

Rocket Fuel Requirements for Space
Engines

Deviations and Additions to MIL~-I-26600 as
Applicable to Program 698

Identification Marking
Vehicle External Marking
Receptacle, Electrical Umbilical

Component Qualification & Acceptance
Requirements

Plug, Quick Disconnect

Program 206 Interference Control Plan
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2.3 OTHER DOCUMENTS
&
2.3.,1 AEROSPACE CORPORATION DOCUMENTS
Compliance with the following documents is mandatory:
Document Date Title
AS-63~0000-00630 12 Feb 63 Program 206 System Requirements
Addendum No. 1 5 Aug 63 Specification, Revision I
Addendum No, 2 6 Dec 63
Addendum No., 3 21 Apr 6k
Addendum No, k4 27 May 6k
Addendum No, 5 8 Jul 6L
Addendum No, 6 9 Nov 64
Addendum No. T 26 Aug 65
Addendum No. 8 26 Aug 65
. AS-62-0000-0T117 10 Aug 62 General Specification for Environmental

Requirements for SV Equipment Components
of the SV Program
Deviation:

Paragraph 3.2.1.4 is not a requirement for the Barnes horizon scanner,

2.3.2 LOCKHEED MISSILE AND SPACE CORPORATION

The following documents, with issue dates as shown, form a part of this specification
to the extent specified herein:

Document Date Title

IMSC 1521313-505 BUSS Breadboard

LMSC 1h1L2Lé 26 Aug 63 BUSS Acceptance Test Specification
~gm
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2.3.3 BARNES ENGINEERING CORP.

The following document, with issue date as shown, forms a psrt of this specification
to the extent specified herein:

Document Date Title
Barnes 2027-8--01 9 Jul 65 System Performance Requirements

2.4 PRECEDENCE

The precedence of documents applicable to the Program 206 Satellite Vehicle shall be
as follows:

&, The Contract and the Work Statement.
b. This specification.

¢. Documents listed in Section 2.2 of this specification.

- d )=
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SECTION 3

. REQUIREMENTS
NOTE: Paragraphs 3.1 and 3.2 are for reference purposes only.

3.1 MISSICN REQUIREMENTS

The Program 206 Satellite Vehicle mission will accomplish the following:

a. Capability of SV to survive vibration, heating, asnd loads produced during
powered flight and injection.

b. Earth reference acquisition by the Stabilization 3Subsystem.
c. Tracking, Telemetry, and Command transmission to, and reception from,
the tracking network to enable vehicle contreld and performance
interpretation.
d. Orbit correction capability to effect in-plane adjustments.
e, Capability to control the thermal environment of the spacecraft interior.
f. Capability to maneuver the spacecraft as required.

. g+ On command, capability to assume the proper orientation for re-entry.

h. De-orbit of the re-entry vehicle by either primary or backup mode so that
impact will occur in a preselected area.

i. Aerodynamic stability of the Satellite Recovery Vehicle during re-entry.
Js Capability for recovery during descent or after water impact.

&, De-orbit of those remaining portions of the S8V such that impact will occur
in predicted deep ocean areas.

1. A speciol fly-low capability in addition to design orbital capability.

3.2 SATELLITE VEHICLE SYSTEM

3.2.1 SYSTEM DESCRIPTION

The total flight system comprises an SLV-3 (Atlas), an SS-01-B (Agena), and the
orbiting Satellite Vehicle (SV). Standard nomenclature by which these sections, or
combinations thereof, are to be referred is as listed belcocw and as shown in

Figure 3-1,
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The Satellite Vehicle is the flight system consisting of the Orbital Control Vehicle
(0CV), Adapter, Satellite Recovery Vehicle (SRV), and Government-Furnished Equip-
ment (GFE).

a. O0OCV: The OCV is that portion of the SV that houses battery power supplies,

telemetry, command, and attitude control components. The OCV establishes
structural continuity between the SS-01-B and the remainder of the SV
system. (For a view of the inboard profile of the OCV and other vehicle
sections, See Figure 3-2.)

b. Adapter: The Adapter establishes structural continuity between the OCV

and the SRV and houses Telemetry, Tracking, and Command Subsystem components.,

¢. SRV: The SRV is that portion of the SV which houses the recoverable

capsule, SRV deorbit propulsion components, and retrieval subsystem. The
SRV supporting structure protects the internal components during descent

from orbit through re-entry into the earth's atmosphere.

1

F= LAUNCH VEHICLFE -~
las— INJECTION VEHICLE B

'a—r . SATELLITE VEHICLE __ R

88~01-B SLV-3
SRV ADAPT, ocv
~ ( AGENA) (ATLAS)

Figure 3-1. Nomenclature Derivation

The SLV-3 provides initial boost. During the Atlas sustainer and vernier stage,
the SV is guided with the GE Mod IT radio guidance link. After Atlas vernier
cutoff, the Agena/SV separates from the Atlas. The Agens/SV then coasts to a
designated altitude. During the coast, the Agena control system orients the
vehicle into the proper attitude for orbit injection., The Agena primary
propulsion system is then ignited anld commanded to shut down when the appropri-
ate velocity has been attained.
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After Apgena cutoff, all fairings and hatches are ejected and the SV is separated
from the Agena. The signels for these events are initiated by stored commands
from the SV command programmer. Telemetry data are transmitted during powered
flight and orbit. Telemetry is programmed ON and OFF by signals initiated by the
command programmer in the first one or two passes over tracking stations. An
orbit ephemeris and the appropriate correction will be computed.

On the second or tnird pass over a tracking and command station, commands for
orbit adjustment or for orbital operations are transmitted and stored. Subse-
quently, the ephemeric is continually recomputed and the command programmer
updated over a tracking station as required. The orbit may be adjusted at times
during the flight for purposes of orbit maintenance and desired changes in the
orbit elements. These adjustments (velocity increment or decrement and point of
application) are computed and appropriate thrust commands are generated, sent to
the vehicle, stored, and executed at the specified time.

Orbit adjustment is provided by aft-firing rocket engines which utilize hypergolic
propellants. Tracking to determine ephemeris and the command link is by &
modificd PRELORT S-band beacon. PRELORT tracking stations are located at Kodisk,
Vandenberg, Keena Point, New Boston, Guam and Pogo. The ephemeris computations
are made al the Satellite Test Center (STC) at Sunnyvale, California. At this
location all commands (real-time and stored) are determined for orbit adjustment,
deorbit, GFE equipment, tracking, and telemetry ON and OFF, The required program
of command is then transmitted through hardwire, or eqguivalent, to the tracking
and command stations where the program is relayed to the 5V, All commands not to
be acted upon in real time are stored in a command programmer. These are called
for execution at a time which is included in the stored command. The command
programmer includes & master clock for this purpose.

The two OCV aft-firing, ablation-cooled rocket engines provide initial orbit
correction and orbit adjustments as required during the mission and OCV deorbit.
One solid fuel rocket engine mounted on the SRV aft surface provides the SRV
deorbit impulse,

The Staebilization Subsystem operates from time of separation of the Satellite
Vehicle until decrbit of the Orbital Control Vehicle. Vehicle roll and pitch
attitudes are sensed from a two-gimbal platform reference and vehicle yaw is
sensed by the yaw gyro. The platform is oriented in pitch and roll to be

normal to the local earth vertical, which is sensed by a pair of infrared horizon
scanners. The platform is oriented in yaw by sensing the roll orbital component
resulting from a platform yaw error. Control torque is supplied by a cold-gas
pneumatic systea.

The Stabilization Subsystem prepares the vehicle for deorbit by reorienting the
vehicle in 180 degrees about the yaw axis and nose down at 58.3 degrees from the
horizontal. Al a predetermined time, the SV programmer initiates the deorbit
phase as follows: ’

a. Recovery programmer is armed, inhibit timer is started, and SRV
telemetry battery is activated.

-l18-
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. b. SRV thermal batteries are energized and then the OCV/A-SRV inflight
disconnect is separated.

¢, Pins holding the SRV to the OCV are pulled.

d. SRV is spun-up about its roll axis to approximately 60 rpm.

e. Deorbit rocket engine is fired.

f. SRV is despun to approximately 10 rpm.

g. Thrust cone is separated from the SRV,

h. B8RV re=enters.

i. SRV forebody is released and recovery system is deployed.
The spin of the E€RV stabilizes the vehicle and reduces to an acceptable level the
dispersion effect of unbalanced torques caused by rocket engine misalignment.
After SRV separation the OCV is returned to the zero pitch position., At a prede-
termined time the OCV rocket engines are fired by a secure command to apply a
velocity decrement for deorbit. This maneuver will be timed so that the OCV

impact occurs in a safe, broad ocean ares. Primary mode of recovery of the SRV will be
by asir-snatch with backup recovery after water impact.

‘ 4 vackup system is provided in the event of a failure in the Command and/or
Stabilization Subsystems which would prohibit proper execution of the SRV
deorbit sequence, This system is called the Back-Up Stabilization System (BUSS),
which provides redundant stabilization and command capability for this final
orbital maneuver.

The re-entry vehicle, when properly oriented to the flight path, is made to re-enter
by the deorbit rocket engine which imparts a nominal velccity of 880 fps over a
period of approximately 10 seconds. An SRV telemetry transmitter and recovery
beacon are active upon the initiation of the SRV separation sequence for s minimum
of 10 hours thereafter. Subseguent to re-entry, the parachute thermal cover is
geparated from its capsule, the deceleration parachute is deployved, and the shield
is allowed to fall away from the capsule. Ten seconds after its deployment, the
decelerator parachute is detached from the capsule and the reefed main parachute

is deployed., The main parachute is disreefed at approximately 50,000 feet. If
the re-entry trajectory results in greater than a specified maximum allowable
dispersion, this condition is sensed by on-board logic, rcausing the parachute and
the shield to be deployed prematurely. The parachute is then ineffective and the
capsule is destroyed by the high velocity impact and/or excessive re-entry heating.

VHF telemetry iransmission of real-time and recorded data occurs from the 8V
during the tracking and command passes and from the OCV until OCV deboost occurs.
SRV separation and deorbit data are telemetered in real-time over the SRV
telemetry link,

-19-
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A controlied temperature environment is achieved through passive design which
controls surface emissivity and ebsorptivity properties, connection thermal
resistance,. and thermal capacitance such that no cooling is required. When
cold conditions are encountered, heaters maintain the temperetures of critical

components to within specified bounds.

3.2.2 SYSTEM REQUIREMENTS

3.2.2.1 Interfaces

The interface definition consists of the following:
SVS L4382 Program 206-1 Booster/SV Interface Specification
SVS 5013 PALC II/SV Interface Specification
SVs k201 Tracking Station Interface Specification

SVS 3954C  Aerospace Ground Equipment

3.2,2,2 Launch
The launch site and launch time requirements are as follows:
Site: Pacific Missile Range, PALC II
Tinme: 1200 + 2 hours 'Meridian Noon)
2L00 + 2 nours (Meridian Midnight)

The nominal launch time may be varied to permit launch within an acceptable
éﬁ \Beta) angle window. Beta angle is defined as the angle between the sun
vector and the orbit plane., Beta is positive when the sun is to the left of
the vehicle (view looking forward on a forward-moving vehicle). Beta is

measured in degrees,

The system shall have the capability of holding on the launch pad for a minimum
of six days. The time to return to the pad, if required to recycle through the
MAB and V5B, shall te less than seven days and the system shall be capable of
iwo reccycles.

3.2.2,3 Powered Flight

Boost into orbit of prescribed attitude and inclination is accomplished by the
SLV-3 and 885-01~B., Figure 3-3 depicts the launch configuration. The powered
flight trajectory parameters used for design purposes are shown in Figures 3-4
through 3-10. Critical design limit loads evolve from cousideration of winds
and trajectory narameter time histories. The parameters at the critical
conditions are:

w20
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& Parameter Maximum Wind Conditions Burnout_Conditions

Mach no. 1.4 ———

Time after lift-offt 62. 4 sec 141.6 sec

Altitude 30,000 ft 171,600 ft

Dynamic pressure 880 1b/sq Tt -

Acceleration, normal 0.43 g 0.1 g

Acceleration, axial 2.01 g 7.5 g

Angle of attack 9.25 degrees ——

The maximum powered flight pitch attenuation factor shall be 1.03.

2090 =
100 =
v
-
OInches o~ = - -
N N rase—
100 =
aov [N MY S S S M SEN AN U N S My s EENE R M Rt Ay EA Sy R BN S S
o j60 200 300 490 500 600 760  @odb  %e0 1000 180 1200 1300

Inches
Figure 3-3., Launch Configuration

3.2.2.4 Orbit
Orbital performance requirements are as follows:
a. Injection: The SV will be injected into an orbit within the envelope de-

fined in item c¢ of this Section. The injection errors and orbit errors
are as follows:

-21-
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3-Sigma Average
Item Error Error Symbol
Velocity + 55 fps ' -13 fps UV
Range + 3.6 nmi +0.56 n mi -
Flight path angle +0.36 deg +0.08 deg 0'7
Inclination +0.30 deg 0.15 deg 4 or
I
Period +2h ec -5.5 sec o
b. Orbit Adjust: Velocity changes using orbit adjust may be made.
¢. Desipn Orbits: The mission duration shall be a maximum of seven days with
call-down capability. The ARDC 1962 model atmosphere will be used for
the purpose of S8V design. The angle of orbit inclination shall be 80 to
105 degrees, For the purpose of SV design, the orbit conditions shall be
within the following bounds:
Coandition Duration Altitude (n) Eccentricity Perigee
(hr) (n mi) (max) (n mi)
Injection orbit 168< 83<h<150 <0,008kL 125
Corrected orbit 105< 83<h<107 <0.0C20
Cross range <L 12 80<h<2T0 <0.0250 120
maneuver to
deorbit
d. BSpecial Capability: The following special capability is required:

Duration Altitude (n)
Capability (hr) (n mi)
Fly low None, except internal RV temperature must T0<h«270

not exceed 90°F per flight telemetry. For
perigee of 70 n.mi, the apogee altitude
must be adjusted to limit internal RV

temperature.
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’ 3.2.2.5 Deorbit
The parameters for deorbit design shall be as follows:
Item Reguirement
Altitude at deorbit 80 to 120 n mi
Eccentricity 0 to 0.025
Deorbit retro velocity 880 rt/sec {nominal)
Inclination 80 deg to 105 deg
Direction From north cr south (from north only,
with BUSS)
Deorbit time Day or night
Impect location 2k deg N (nominal)

158 deg W (nominal)

‘ 3.2.2.6 Retrieval

Primary retrieval of the capsule shall be by air snatch over an ocean area., Impsact
shall occur no later than the end of the seventh day. In the event of a failure to
air snatch and subsequent water impact, the recoverable shall float and search

aids shall operate for a minimum of 10 hours; the SRV capsule shall sink if re-
covery has not been accomplished within 55 to 95 hours, Retrieval of the capsule
shall not be inhibited if downrange dispersion is less than 1400 nmi, and shall
always inhibit for an overshoot of greater than 3200 n mi. Actual inhibit range
will vary with orbital parameters,

3.2.2.7 Dispersion

Dispersion requirements are as follows:

a. Satellite Recovery Vehicle: Dispersion error goals shall be:

Dispersion, Dispersion,
3-Sigma Error Primary System BUSS
{(root sum square) (n mi) (n mi)
Rarnge + 75 + 220
Cross range + 1.7 + 4o
-30-
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. b. Orbital Control Vehicle: Dispersion error goals at impact shall be:
3-Sigma Error Dispersion
(root sum square) {n mij
Range + 250
Cross range + 50

Deboost of the OCV shall be contingent upon an incremental veliocity (&V) cap-

ability of 290 ft/cec being available for the maneuver,

If such a capability

is not left at the end of the mission, the OCV will be allowed to decay

naturally until the predicted impact revolution.
will then be operated to ensure impact in an ocean area.

3.2.2.8 Reliability

The orbit adjust engines

The reliability goals for the complete system and for each subsystem are as

given in Table 3-1.

Table 3-1. System and Subsystem Reliebility Goals

Inherent Design

Subsysten Design Goal Reliability (max)
Telemetry, Tracking and 0.989 0.954
Command; in-line Telemetry
Separation 0.999 0.999
Orbit Adjust 0.986 0.999
Stabilizetion 0.989 0.95k4
Electrical Power and 0.996 0.992
Signal Distribution
Envirommental Control 0.999 0.999
SRV 0.991 0.986

Total System 0.95 0.89
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3.2.3 TYPICAL FLIGHT SEQUENCES

3.2.3.1 Separation and Attitude Control Acquisition

This phase consiste of the sequence of events related to SV/SS-01-B separation and
acquisition of attitude control by the SV. The separation time is stored prior

to launch and is not functionally controlled by an injection event such as SS-01-B
booster cutoff. Sufficient time is allowed between S5-01-B engine cutoff and
SV/SS-01-B separation for the SS-01-B to settle to acceptably small rate and
position attitude errors. All command functions for this phase will have been
stored in the SV prior to launch. The sequence includes SV/SS-01-B separstion,

SV pneumatics activation, earth acquisition by the IR scanner system, and SV
settling to a controlled orbital attitude with the yaw axis aligned to the local
vertical and the roll axis aligned to the orbital plane.

3.2.3.2 Initial Orbit Correction

An initial orbit correction would be required to correct for an injection which
was biased high (or low). Sufficient tracking data ere cbtained to compute the
desired velocity decrement (increment), and nominally the correction would be
made during the first day. DNormally, an initial orbit correction would require
two engine firings.

l 3.2.3.3 Typical Station Pass Operation

Station pass operation is normally based on the following conditions: Tracking
and telemetry operatiocon is accomplished through a O-degree cone coverage

while the command function is carried out during the time the vehicle is in a
5-degree cone, Not all station passes are utilized. Choice of station pass
operation is chosen by the flight controller,

The complete commend function utilizes the real time telemetry, S~band beacon,
pulse position demodulator (PPD), command decoder, and command programmer.
Telemetry and the S~band beacon are employed for the telemetry and tracking
function. The PPD controls the command insertion capability and is utilized
only within the 5-degree cone. The following telemetry, tracking and command
equipment (S-band beacon, telemetry, PPD and command decoder) are turned

on by stored commands., It is important to note that the Telemetry, Tracking
and Command (TT&C) equipment cannot be activated by real-time commands (RTC);
thus, initial TT&C ON commands must in each case be stcred during previous
station passez. To prevent possible loss of 85V command, tracking, and
telemetry capabilities, a BUSS secure command can alsc be used to command the
PPD ON, The pulse position demodulator is always turned off by RTC (as soon
as usage is completed), backed up with PPD OFF stored command executed

when the wvehicle is leaving the 5-~degree cone. Beacon and telemetry are
turned off by stored command with a 6- or 1l2-minute backup turn-off capability.
The PPD is also turned off by the 6- or 12-minute backup capability.
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. 3.2.3.4 Orbit Maintenance

Because of orbit decay or other variations, one or more orbit maintenance or
correction functions may be required, These functions will be performed at
various times during the mission.

3.2.3.5 Cross-Ranze Maneuver

The purpose of the cross-range maneuver is to place the 5V at the appropriate
deboost point at some later orbit. This maneuver is accomplished by a change

in orbital period at the proper time prior to SRV deorbit.

3.2.3.6 Deorbit Preparation

Deorbit preparation consists of attitude positioning of the SRV for deorbit; il.e.,
the SV performs a yaw-around and pitch-down maneuver, This is followed by

a series of events which transfer control to the SRV and sccomplish electrical

and mechanical separation of the SRV from the OCV/adapter.

3.2.,3.7 SRV Terminal Phase

Following mechanical separation of the SRV from the OCV/Adapter, the SRV is spin

. stabilized by means of cold gas jets. The solid rocket is fired (to achieve
deorbit) followed by despin. The deorbit hardware is then sevnarated to allow
parachute deployment after re-entry has been successfully negotiated. To aid in
retrieval operations, use is made of an RF beacon, a telemetry transmitter, and a
flashing light,

3.2.3,8 0OCV Deorbit

OCV deorbit time is governed by impact area considerations and remaining OCV
capability, Nominally, the OCV is deorbited within the next orbit after SRV
separation, and the OCV impacts in the same approximate area as the SRV. After
SRV separation, the OCV is returned to zero pitch angle (flying reverse).

At the deboost point the OCV engines are fired to impart deboost velocity.

3.3 SATELLITE VEHICLE SYSTEM REQUIREMENTS

NOTE: Descriptive sections of this Specification are presented for information
purposes only. In case of any ambiguity or conflict in requirements, the
specific requirement shall prevail over the description, '

~33-
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The Satellite Vehicle system shall consist of the following subsystems, the

detailed requirements of which are defined in the listed specification:

Tracking and Command
} SVS 3969E, Supp 10

Telemetry and Instrumentation
Separation SVs hh7sB
Environmental Control SVs LL9oA
Electrical Power end Signal Distribution SVs 5288

(Harness) SVs 5289, Rev. A
Stabilization SVg 5357
Orbit Adjust {Including OCV orbit ejecfion) SVS 3995E
Structure (Orbitel Vehicle less SRV) SVS 5177
Satellite Recovery Vehicle SVS 5283A
(including structure)
Back Up Stabilization System SVS 50051
Telemetry, Tracking and Command (TT&C) SVS LhooC, supp b

3.3.1 TRACKING AND COMMAND SUBSYSTEM

3.3.1.1

Description

In addition to the following, the TT&C requirements are

defined in SVS 3969E,

as modified by Supplement 10,

8.

Tracking:

The Tracking Subsystem provides RF tracking aid for
locating, identifying, and tracking the vehicle during powered flight,
orbit, and re-entry. The aids include an S-band (modified PRELORT)
transponder and two VHF telemetry transmitters in the OCV/Adapter,

The SRV contains a telemetry transmitter and a beacon transmitter.

The 0OCV and Adapter components are used in powered flight, orbit, and
OCV/Adsapter deboost. The SRV components are activated at,

or befcre, SRV/Adapter separation and are employed as recovery aids.,

Command: The Command Subsystem receives binary sequences via

hardwire during ground test or via the S~band heacon, where each bit

of the sequence is demodulated from a specific position of the center
pulse ¢f a three~pulse burst by the pulse position demodulator (see
radar pulse position in Section 3.3.1.3.2). If the position format is

-3b-
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. acceptable, non-return to zero {NRZ) data and a Bit-Read Pulse are
sent to the command decoder. The command decoder intercepts the
sequences in T~ or 37~bit groups according to the placing of a word-~
start/end-of-word marker (S Pulse) similarly demodulated, The
sequences will be subjected to certain consistency checks and an
Accept or RelJect pulse will be returned via a telemetry channel.

The command decoder (in the real time mode) will interpret T-bit
commands and cause the corresponding function to be executed immedi-
ately. The command decoder (in the storage mode) routes 37-bit com-
mands to the memory of a command programmer. The command
programmelr interprets 23 binary and 1 parity bit as the system time
at which time the remaining bits of that command will be read out to
the commend decoder (in the real time mode). The system time is
generated by a binary clock located in the command programmer. The
command decoder (in the real time mode) interprets the bits read to
it from the command programmer and initiates, at the proper time,
corresponding commands or an implicit sequence of commands to be
performed, The primary Command Subsystem may also be turned on
through the BUSS command link. An unsecure command energizes the
PRELORT beacon, while a secure command turns on the PPD and the
command decoder. Turn-off is backed up by the reset six-minute
timer,

3.3.1.2 Security

Security shall be provided by two distinct methods. First, the PPD (through which
commands enter the orbiting vehicle) is to be turned on by a stored command or

via BUSS, only a*% times selected by the flight controller. These times are in-

tended to be only when the satellite vehicle is within a 5~degree conical section whose
apex is at the Tracking Station. A stored command or a real time command shall turn
off the PPD at times selected by the flight controller, generally before the

venicle leaves the 5-degree cone, although the following automatic features

shall be provided.

a. Turn-off 6 minutes after the last stored command execution,

b. Turn-off € minutes after turn-on.

c. Turn-~off 12 minutes after turn-on.

d. Turn-off 12 minutes after execution of the last stored command.
Second commands relating to all OCV engine firings and SRV rocket firing are se-
cured (directly or indirectly) against unauthorized initiation. Security is
achieved with & 36-bit key in the command word. A secure wora match in the
command decoder is required for che execution of secured command. This word

changes each time the pulse position demodulator is energized whether by a
stored or BUSS command. There are 128 different words {secure count on

-35~
Approved for Release: 2024/01/30 C05098946



C05098946 Approved for Release: 2024/01/30 C05098946

SV S30h

. telemetry ranges from zero to 127) randomly chosen before flight and wired into a
matrix on the secure plug in the command decoder. The number of the current vord
is transmitted to the ground via telemetry. After the 128th word is reached
(telemetry secure count of 127), there is no further secure word advancement.

3.3.1.3 General Coumand System Requirements

3.3,1.3.1 Ground System

The tracking station ground system shall consist of an encoder, a pulse timer
modulator, and a FREIORI radar:

5 - LEVEL TAPE T
) TELEMETRY & l.—— s PULSE PRELORT
3 ~ INFO TRACKING [~*| ENCODER 0 TIME ®1 RADAR
. 2 - SYNG TAPE READER S MODULATOR

ACCEPT OR REJECT PULSE FROM
THE 52.5 KC TELEMETRY CHANNEL

When an Accept pulse is received via telemetry, the next command shall be sent.
When a Reject pulse is received via telemetry, the command shall be repeated
until accepted up to a selectable repetition sequence of seven rejects. If the
encoder receives the selected number of rejections (maximum of seven rejections),
the command tape shall not advance to the next word and commanding will be
stopped, unless & manual override function is performed.
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3.3.1.3.2 Pulse Format
The radar pulse position format shell be as follows:
REFERENCE
PULSE " "o" "s" RANGING PULSE
g 544 SEC -qJ
11 SEC e e
= 194 SEC -
= 36 MSEC —

Tolerance on pulse spacing is + 0.3y sec.

1.54 sec at 50%

level.

3.3.1.3.3 Airborne System

Pulse width shall be 0.8 to

The airborne system shall consist of a beacon, a pulse position demodulator, a
commanG decoder, and a command storage programmer.
a digital clock which shall be accurate to one in one million. The random

clock drift shall not exceed 50.4 milliseconds per day. The airborne system

"is as follows:

. PULSE
PRELORT 1 ] POSITION
BEACON DEMODULATOR

COMMAND
DECODER

The programmer shall include

ey

ACCEPT OR REJECT
PULSE TO 52.5 KC
TLELEMETRY CHANNEL
LINK 2 & 52.5 KC

LINK 3

RTC

[

EXECUTION
COMMAND CLOCK
STORAGE STORAGE
*1 PROGRAMMER
b PEAL TIME COMMANDS
STORED COMMANDS
EXECUTION SPC

37~
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. 3.3.1.3.4 Beacon Output and Frequency Requirements

The PRELORT (S-band) beacon link operates at a 1.0 kw minimum peak power output
into a circularly polarized, flush-mounted, cavity antenna which has a VGWR of
2:1 maximum in & bandwidth of 2845 to 2925 me. The tracking frequency will be
2850 + 2 mc and the transponder frequency will be 2920 + 2 mec.

3.3.1.3.5 Command Decoder (See Figure 3-11)

a. Command Categories: There shall be three categories of commands
characterized as shown in Table 3-2.

o. Capacity: The command equipment shall have the following capacity:

1. Real Time Commands: 16 words

Table 3-2. Command Categories

Bits Bits
Transmitted Stored Function
Per Per (Number of Different
Category Command Command Commands )
‘ Real Time command 7 (6) stab
(9) TT&C
(1) EP&D
Single stored progrem 37 Lo (7) Tracking, Gommand, &
command (SSPC) TLM power control
(3) GFE
(2) pIG
(3) G&C select dead band
(1) Spare
Double stored program Th 80 GFE
Commands (DSPC) Activate secure command,
operate attitude control
Activate Remote BUSS
execute
Misc. events, spares
38
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B TLM
l g GFE TIMING
£12, -6, 4 + 6V {(FLOATING) (SWITCHED POWER:" O

ftt— 28 VDO
POWER
TLM COMMANDS CONTROLLER = BUSS CMD
i
) TIMER RESET U Y
28 VDC 2 ~
;f 28 vDC —JPROGRAMMER FOOUT
. L  A— !
E 6-v POWER | CONTINJOUS PCWER © 6 1 .
o SUPPLY | e GFE COMMANDS
$ e — POWER-ON ALERT
1 1 { COMMAND
B POWER—CFF SWITCHING POWER
#-  POWER 28V .6V SWITCHED POWER.
SEQUENCER S SEPARATION
- = COMMANDS
* f DECODER
r‘—-..,
28VDC POWER—-ON ALERT OUT 28VDC
' BEACON -
e ON C.D. POWER OFF COMMAND | g GUIDANCE & CONTROL
0 4| DECODER COMMANDS
-
' 28V {SWITCHED RELAY ot
BOX COMMANDS
RECEIVING AND
TRANSMITTING TT&C COMMANDS o
\ BUSS COMMAND el -
A\ |
i |
T L ™
} PULSE
| o aND | POTION INFORMAT ION
BEACON | DEMNOD g  ENVIRONMENTAL POWER (SECT, §
Jo!
—~  GFE CONTROL
v y B  GUIDANCE & CONTROL
— B  SEPARATION CONTROL
P gSUlthgN —#=  OCV & RV POWER
DEMODULATOR MAIN POWER

GSE POWER & COMMANDS

GSE COMMAND INPUT
“FUNCTIONAL RESPONSES TO A POA

79€S SAS

FIGURE 3-11, TRACKING AND COMMAND SUBSYSTEM
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. 2. Stored Program Commands: Four storage lines, each being &ble to
hold 99 single-stored program commands (40 bits each), or 49
double+stored program commands (80 bits each), or any combination

of SSPC and DSPC (3960 bits total).

¢. Outputs: OStored commands shall be executed with a time resolution
equal to that of the digital clock (0.1 second). Outputs from the
command decoder and command decoder relay box shall be as follows:

1. Command Decoder: Device is transistor switched at the following
levels:

(a) 6 volts, current=< 6 milliamperes.
(b) 28 volts or ground, current <5 100 milliamperes.

2. Command Decoder Relay Box: Deviee is relay switched, with the
following ratings:

(a) 28 volts or ground, 10 amperes or 1 ampere.

The output signal duration from both command decoder and the relay
box shall be one of the following:

. 1. 20 + h milliseconds.
2, 6L + 16 milliseconds,
3. 150 + 75 milliseconds.
L, Continuous.
d., Command Function Allocations: Command functions shall be assigned to

the various bits of the three types of command categories in accordance
with Appendix F of the System Acceptance Specification, SVS 5388,

3.,3.1.3.6 SRV Beacon

The beacon used as a recovery search ald in the SRV shall have the following
characteristics:

a. Frequency 235.0 mc + 0.01%
b, Operating voltage 13 +1 VDC
c. Power (average) 400 milliwatts minimum (50% duty cycle)
d. Modulation Sweeps from low te high freguency
. e, Modulaticon frequency band 200 to 1500 cps
40~
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3.3.1.5

3.3.1.5.
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Modulation excursion 500 cps minimum within the frequency band
Sweep rate 1 to 3 cps
Loading V.S.W.R. 2:1 maximum
E.M.I. Less than 55 dbm

AGE Provisions

Prelaunch: Capability shall be provided for insertion of both real-time
and stored commands into the Tracking and Command Subsystem via hardwire,
with or without activating the PRELORT beacon. The PRELORT beacon may
also be used for insertion of commands. Verification of command insertion
shall be cbtained from the 52,5=kc telemetry channel via hardwire. The
clock in the command storage programmer shall have the capability of

being started, RESET to zero, put on FAST COUNT, or being put on HOLD via
hardwire.

Additional Capabilities: The AGE shall also provide a capability for the
following:

1. Turn on the telemetry, tracking, and command equipment.
2, Turn on and off GFE environmental power.

3. Turn on SRV beacon.

b, Reset command decoder.

5. Initialize command decoder relay box, power controller.

6. Inkibit S-band beacon.

Operational Command Software

1 Description

The Operational Command Software shall provide specific instructions for commanding
the Satellite Vehicle. It shall consist of three documents:

8.
b.
Co
Each of
and the

Input Output Format Specification
Command Definition Specification
Operational Software/Hardware Considerations & Limitations Spec.

these documents shall provide an interface between the Satellite Vehicle
Command Computer Programs at the STC.

A
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3.3.1.5.2 Requirements

3.3.1.5.2.1 Input Cutput Format Specification

The Input Output Format Specification shall define the procedure for inputting
desired instructicns and/or desired changes to the dats package into the

Command Computer Frogram at the Satellite Test Center, Sunnyvale, California.

It shall identify the formats, contents, and column locations of all data fields
for all types of input cards.

Input cards shall be specified for the following Computer Program Modules:

USAF Computer Program

Module Name Library Reference No,
GEEX H9SAL
GCONTACT © HOTAG
GCOMINT HOOWF
GTELIM JOTWM
GMPESCHN JO2AJ
GPRESENT JOSAL
GTERMIN H98AH
GTPOT J2UAE
GCHAP HO6AI
. .GBUSS LOLAG
GCOAT M62AD
GALOOT M6OARE
GTORBEL NO1AD
GCOMMAND JOOWN

The Input Output Format Specification shall define the printout formats for the
following modules:

GCALL HOLAT
GCONTACT HOTAG
GCOMINT HOOWF
GTELIM JOTWM
GMPESCHN JO2AT
GPRESENT JOSAL
GTERMIN HO8AH
GTPOT J2UAE
GCHAP H96AI
GBUSS LO1AG
GCOAT M62AD
GALOOT : M69AE
GTORBEL " NO1AD
GCOMMAND JOOWN
wly -
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Z.3.1.5.2.2 Command Definition Specification

The Command Definition Specification shall define commands and command se-
gquences which shall be available within the Command Computer Program to
provide facilitated operational control of the orbiting spacecraft.

Specifically, the Command Definition Specification shall provide for each
command type, the identification of the function performed by each bit (or
matrix of bits), the significance of the state of each bit ("1" or "0"), and
a cryptic identification of each bit for easy interpretation of command list
printouts,

Tais specification shall establish a library of freguently used commands.
Zach of these commands shall be identified by number, type, functions executed,
the specific bit format, and the command seguences in which it is used.

Command sequences shall be identified for frequently used series of executions.
Each sequence shall be identified by a nsme snd number. They shall identify the
commands contained therein, the relative times of command executions, and the
relative order of command loading.

3.3.1.5.2.3 Operaticnal Software Hardware Considerations and Limitations Spec.

The Operational Software/Hardware Considerations and Limitations Specification
shall define restrictions upon the operation of the spacecraft, These
limitations will be those that could occur within the capabilities of unde-
sirable (or even catastrophic) consequences.

.3.1.5.3 Limitations

(oS

Operational Command Software shall provide opersting instructions and limitations.
It shall not protect against any improper operation of the spacecraft either caused
by human error or by direct intent.

3.3.2 TELEMETRY AND INSTRUMENTATION SUBSYSTEM (TLM)

In addition to tie criteria specified herein, the telemetry and instrumentation
requirements are as specified in SVS 3969. The telemetry allocation shall be
in accordance with the System Acceptance Specification.

3.3.2.1 Description

The Telemetry and Instrumentation Subsystem senses and samples system functions,
events, status, and mission conditions; converts sensed signals; records and
transmits in oreit; and transmits re-entry functions.

43
Approved for Release: 2024/01/30 C05098946



C05098946

Approved for Release: 2024/01/30 C05098946

SVS 5364

. 3.3.2.1.1 Configuration

The Telemetry and Inctrumentation Subsystem is configured as follows:

a.

rh
.

‘l’ 3.3.2.1.2

The telemetry equipment includes two RF links in the Adapter and one
RF link in the SRV with the necessary drivers, conversion, and multi-
plexing equipment.

The Telemetry Subsystem in the OCV/Adapter is capable of providing
data during powered flight, orbit, and separation phases of the mission.

The normal mode of operation of the two RF links in the adapter is for both
to transmit real-time data, although the second link may be commanded to
transmit playback data from the recorder.

A data recovrder shall be supplied in the Adapter for recording telemetry
data upon execution of the appropriate stored command while the vehicle
is out of contact with ground statioms.

The recorder is capable of being started and stopped in both the Record
and the Playback mode upon command by the command programmer.

The telemetry transmitter, with its associated equipment in the SRV, is
energized shortly before SRV separation. Posgt separation and re=-entry
events and data are transmitted via this telemetry link in real time.
The telemetry signal may also be employed as a tracking aid.

Hardwire Provisions

Provision is made for the capability of obtaining complete telemetyy readout from
the telemetry equipment in the OCV/Adapter via hardwire without the energization

e}

g

of the RF
or ground test:

transmitters. Further provision is made for the following, via hardwire,

External power to SRV telemetry.

Reset SRV telemetry.

Sensor excitation.

Turn on TT&L equipment,

Inhibit tura~-on of OCV/Adapter telemetry transmitters.
Cage Gyro.

External vehicle power.

3.3.2.1.3 Data Reduction

Data are

assembled on the telemetry channels in such a manner that minimum

ground equipment is required during operational phases. Provisions have been

fiurd to distinguish through lack of accurate calibration.

. made o assure that event monitor signals are not lost in noise bursts or are

“bly=
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3.3.2.2 Performance Requirements

The following are the performance requirements for the Telemetry and Instrumenta-
tion Subsystem:

a. The SRV telemetry transmitter shall operate at a frequency of 242.0 mc
+ 0,01% with an output power of 1.5 watts, minimum,

b. The real-time transmitter in the OCV/Adapter shell operate on an assigned
frequency of 2u8.6 mc + 0.01%; the playback transmitier shall oprrate
on an assigned frequency of 258.5 mc * 0.01%. The output power of ench
link shail be 5.0 watts minimum into a cavity-backed slot flush-mounted
antenna which has a VSWR of 2:1 maximum in & bandwidth of fo + 1 me.

¢. The modulation shall be a combination of FM/FM and PAM/FM/FM.

d. For the data recorder, the elapsed time to make one complete cycle of
the tape shall be four minutes :_12.5% at & nominal speed of 30 ipa when
in the Playback mode, The read-in to read-out time ration shall be
L + 5%, providing 16 minutes of data storage capability at a nominal
speed of 7.5 ips. The llb-kc channel provides date for tape speed
compensation. The recorder shall be on in the "record" mode during
the powered flight portion of the flight, i.e., from Atlas ignition
through OCV/Agena separation.

e, Redundsnt channels shall be provided for telemetering the Command
Accept/Reject signal,

f. The accuracy of the telemetered data (measured from the input of the
subcarrier oscillator on the analog channels, or from the inputs of the
multiplexers on the commutated channels to the discriminator output on
the ground) shall not exceed the following limits expressed in percent

of full scale:

1. Real Time: 68% of the time (1 sigma), the errors shall not exceed 5%;
95% of the time (2 sigma) the errors shall not exceed 10%.

2. Pluyback: 68% of the time (1 sigma) the errors shall not exceed 8%;
95% of the time (2 sigma) the errors shall not exceed 16%.

g. The Telemetry Subsystem shall furnish 5.0 vdec + 2% for operating the
sensors of all subsystems requiring this input, from a power supply
located in the Command Subsystem power controller.

3.3.3 SEPARATION SUBSYSTEM

In addition to the requirements specified herein, the Sepasration Subsystem re-
quirements are defined in SVS LUTSB,

46~
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Descrigtig&

The Separation Subsystem performs the following events at the proper time, on
command, during the mission for the primary mode.

Bject hatches and fairings.

Initiate firing of explosive nuts on the "V" clamp.

Eject magnetometer and antenna fairings.

Supply Disconnect 1 signal to the SRV,

Initiate Disconnect 2 signal.,

Supply Disconnect 3 signal.

Supply Arm signal to the SRV,

Supply Transfer signal to the SRV,

Separate inflight disconnect on the thrust cone.

Separate the SRV from the Adapter.

A more detailed description of each event is as follows:

8.

Powered Flight:

L

Baroswitch: Monitoring switches open at approximately 20,000 feet,
Main switches close between 55,000 and 72,000 feet pressure altitude,
arming the subsysten.

Senaration 1 - Eject Hatches Command: On receipt of Separation 1
command from TT&C, explosive pistons are fired, activating latches
and allowing springs to remove the required hatches from the vehicle.

Orbital Flight:

1.

Separation 2 -~ SV/85-01-B Separation Command: On receipt of
command, nominally 45 seconds after orbit injection engine cutoff,
the separation controller supplies power tc the "V'" clamp explosive
nuts to separate the OCV from the 55~01-B. Four separation

springs then supply the required relative separation velocities.
This command also causes the separation auxiliary controller to
supply power (after approximately 20 and 50 seconds) to the ex-
plosive pistons of the magnetometer and antenna fairings, causing
the fairings to be ejected.

b7
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. 2. Separation 3 - Disconnect 1 Command: On receipt of command at
approxinately T-3 hours (T is defined as time cf separation of
thrust.-cone inflight disconnect connector), the separation controller
delivers power to the SRV to prepare the SRV for deorbit. This
command also prepares the separation controller for receipt of
all subsequent Sepsaration commands.

3. Separation 4 - Disconnect 2 Command: On receipt of command,
after Disconnect 1 command, the separation controller delivers
power to initiate Disconnect 2. This commend also initiates firing
of Disconnect 3. '

4, Separation 5/6 - Arm Command: On receipt of command, at approxi-
mately T-76 seconds, the separation controller shall deliver power
to the SRV to arm the SRV recovery syslten, tura on SRV TIM power,
and activate the SRV TLM battery. This command shall also prepare
the sepsaration controller for receipt of Separation T command,

5. Separation 7 - Transfer Command = On receipt ¢f command, at approxi-
mately T-1 second, the separation controiler shall deliver power
to the SRV to activate the thermal batteries and to transfer the SRV
TLM to internal power., This command also causes the Separation
Subsystem to initiate the time-delay squibs for thrust-cone inflight
disconnect, The squibs fire approximately 1 second later at T-0,
separating the plug and receptacle of the connector. This command

. shall also prepare the separation controller for receipt of Separation

8 command.

6. Separation 8 - SRV/OCV Separation Command: On receipt of command,
at approximately T + 1.5 seconds, the sepsration controller delivers
power to the pin-puller squibs. This allows four separation

springs to separate the SRV from the OCV,

Backup Mode (Orbital Flight Only):

(9]
®

In the event that the vehicle must be switched to the Back-Up Stabilization
Subsystem, the following BUSS commands are generated through the
BUSS junction box into the separation auxiliary coatroller and thence to
the separation controller. (Note: Separation 1 and 2 commands are
transmitted cnly by the primary command system):

BUSS 1: Operates 1C24 {+) and 1C25 (-).

BUSS 2: Initiates Separation 3.

BUSS 3: Initiates Separation k.

BUSS 4: Initiates Separation 5/6.

BUSS 5: Initiates Separation 7.

BUSS 6: Initiates Separation 8,

48~
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3.3.3.2 Requirements

The requirements for the Separation Subsystem are as follows:

B

b.

Electricg&:

1.

Powver: The subsystem shall operate on an unregulated power source
of 28 (+6, -U) vdc steady state,

2. AGE Test Points: AGE test points shall be provided to enable proper
checkout during subsystem and system tests. No provisions shall be
made which would allow bypassing of the baroswitches when pyro-
techinic devices are installed in the subsystem.

Mechanical:

1. SV/SS-01-B Separation: Separation of the SV {or OCV) from the
88~01l~B shall occur within the following limits under all coubinations
of weights, center-of-gravity locations, and moments of inertia,
as defined in SVS U379 and SVSs hL382:

(a) Relative separation velocity shall be 0.5 to 1.5 feet per second.

{(b) The imparted tip-off rate of the SV (or OCV) about any trans-
verse axis with respect to inertial space shall not exceed 0.33
degree per second (3 sigma) per foot per second of separation
velocity.

(¢) Imparted roll rate shall not exceed 0.5 degree per second for
either the SV or the SS-01-B under all relative separation
velocities.

2. Quter Shield Ejection:

(a) The disturbing impulse applied to the vehicle, as & result of
outer shield ejection, shall not exceed 5.0 pound-seconds and
shall be applied radially at approximately Station 105 and
perpendicular to the pitch axis.

(b) Outer shield ejection shall occur during coast phase of vehicle
travel when no acceleration is taking place.

(c) The minimum ejection velocity shall be 2 feet per second.

3. SRKV/OCV Separation:

Separation of the SRV from the Adapter shall occur with the follow-
ing limitations:

(a) Separation velocity shall be 1.7 + 0.2 feet per second.

wfiGu
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(b) Tip-off rate shall be no greater than 1 degree per second
about pitch and yaw axes, and no greater than 6 degrees per
second about roll axis.

Environmental Criteria: The external and internal environmental
requirements are defined in SVS 4379,

Initiation and Sequencing of Events: Separation events are initiated upon
command from the Command Subsystem, which sequences and times the
commands. The subsystem shall have lockout features to prevent certain
separation events from occurring in an improper sequence,

safety: A mechanical lockout device shall prevent initiation of all pyro-
technic devices below a pressure altitude of 50,000 feet.

Monitoring:

1. Continuity Loop: The subsystem shall have continuity loop which will
enable a check at a single point to indicate that all pyrotechnics
are connected, that all baroswitch elements ere in safe position,
and that all relsys are in proper position,

2. Telemetry: The subsystem shall supply telemetry voltage levels
to indicate occurrence of events during the mission. Voltages shall
be limited to 5.0 volts. All telemetry levels shall be continuous,
step voltages.

ENVIRONMENTAL CONTROL SUBSYSTEM

In addition to the criteria listed herein, the requirements for the Environmental
Control Subsystem are defined in SVS LL9OA.

3.3.b.1

Description

This subsystem utilizes a passive temperature control system. This system
consists of the following:

8.

b.

A re-entry heat shield; external coatings of the required absorptivity/
emissivity ratio on the Satellite Vehicle.

Internal coatings of the required emissivity on the components and the
st ructure.

Super~insulation blankets (aluminized mylar) in the RV and OCV.
Capacitive heat absorption.

Strip heaters (as required) on components or the structure in all sections
of the vebhicle,

-50-
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f. Thermostats (as required) on components or the structure.

g. Internal heaters in the recovery battery, RAGS, BUS5 freon tank regulator,
and TARS components.

h. A proportioning control system in the OCV.

Power from the main batteries (28.volt de, nominal)} is supplied to the heaters

in the Satellite Vehicle. Two thermostats (in series parallel) set at the required
temperature control level, and one thermostat in series (normally closed) set at

& nhigh temperature limit, are used to switch the power on and off. Heaters

{both ac and dc) are used on the Stabilization Subsystem pressure tanks for

zround heating pricr to launch. The dc heaters maintain the on-orbit temperatures
of tne Stabilization Subsystem pressure tanks.

3.3.4.2 Reguirements

The passive control, when used in conjunction with compatible powered flight,
orbital, and re-entry paramcters as well as component duty cycles, is required
1o maintain all cn-board equipment items within their specified temperature
limits with beta angle restricted to -38,+43 degrees. The design criteria are
outlined in 8VS 4379 and SVS 4L90, GSee Table 3-3 for a detailed lisling of
components, the temperature control of which is assisted by electrical heaters,

51~
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. Table 3-3. Component Heater Requirements
Nominal Nominal Overload
Heater Size Thermostat Thermostat
5 Heated Component or Area at 286 V Activation Setting
{ {watts) oF . °F
Capsule 32.k 67 + 3 -
Recovery battery 32,k 5T + 3 -—
Thrust Cone 16.2 57 + 3 -
! Fwd rack, Quad II (recorder) 9.0 b+ 3 20 + 5
i Iwd rack, Quad III (recorder) 9.0 L+ 3 20 + 5
Aft rack, power controller 8.5, b+ 3 20 + 5
. Aft rack, PPD | 8.5 L ¥ 3 20 ¥ 5
! Torque box, Quad IIT, RF xmtr 18.8 b+ 3 20 + 5
Adapter structure 67 67 + 3 -
PIG 20 67 + 3 110 + S
Forvard OCV
Heater zones 1-l, 8-11 83 70.2 + 0.2 {82 max thermostat
59 min thermostat
. Mid OCV
Primary battery 1 13.7 33+ 3 T2 + 3
2 13.7 33+ 3 T2 + 3
3 13.7 33 %3 72 ¥ 3
4 13.7 33+ 3 T2 + 3
5 13.7 33+ 3 T2 + 3
6 13.7 33+ 3 T2 + 3
7 13.7 33+ 3 72 + 3
8 13.7 33 + 3 72 + 3
RAGS 13.6 165 + 2.5 152 + 3
(on block)
Fuel Tank 9.2 50 + 3 110 + 5
Oxidizer tank 9.2 50 z 3 110 ¥ 5
Nitrogen tank 13.7 33 + 3 110 + 5
Pneumatic tray T. b 33 ¥ 3 110 + 5
BUSS Freon tank regulator 16.0 b5 ¥ 50N ¢ 2
‘ 75 + 5 OFF|
JUSS Back=-up/Sep Battery 20.0 55 + 5 80 + 5
I Oxidizer Line 6.0 50 + 3 -
| Fuel Line 6.0 : 50 + 3
IAft OCV
TARS 51.0 165 + 2,5 ——
i Cold gas tank, Quad I 20,1 110 + 5 —
[ Cold gas tank, Quad IV 20.1 110 + 5 —_—
Cold gas line, Quad II 10.1 33 + 3 110 + 5
' . Cold gas line, Guad IIT 10.1 33+ 3 110 + 5
’ Rocket nozzle solenoids, Quad I 5.5 33 ¥ 3 110 + 5
| Rocket nozzle solenoids, Quad IV 5.5 33 % 3 110 ¥ 5
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3.3.5 ELECTRICAL POWER AND SIGNAL DISTRIBUTION SUBSYSTEM

3.3.5.1 Description

The Electrical Power and Signal Distribution (EP & SD) subsystem consists of two
subsystems (Power and Harness) which are described separately below and which
are defined in SVS 5288 and SVS 5289.

3.3.5.1.1 Power

The Power Subsystem provides all primary power (unregulated) used in the OCV,
with & minor amount supplied to the SRV, during final prelaunch operation, and
Trom launch=to-mission termination. The Power Subsystem also provides certain
conditioned power such as to the BUSS Subsystem (maximum-voltage limited). Pro-
visions are made to switch from ground power (supplied by AGE) to internal power
upon command via AGE.

Primary power is provided from eight (maximum) silver-zinc nonrechargeable
bitteries having a high efficiency of chemical-to-electrical transfer and high
relisbility. Secondary (BUSS/Separation backup) power is provided by a single
gilver-zinc battery of 35 A.H. nominal capacity. A central power control and
distribution center is also provided. Certain auxiliary devices are provided
such as an ampere-hour counter and a BUSS step-down module.

The Power Bubsystem is protected from certain in-flight malfunctions such as
battery cell shorting and battery over-pressurization. Protection against cell
snorting is accomplished by power transistors configured for diode isolation of
the individual batteries and is incorporated in the LLCB. The Power Subsystem
also has provisions, for monitoring the health of the Subsystem during flight
(see Figure 3-14 Cor a block diagram of the Power Subsystem). Protection against
battery over-pressurization is attained by providing individual battery vents to
the outboard side of the vehicle.

3.3.5.1.2 Harness

The llarness Subsystem provides all interconnections between all "black-boxes"

co:. .ained within the OCV except for certain "pre~tuned" cables, such as from
transmitters to antennas, and leads pigtailed-off components, such as tempera-
turc sensors, heaters, and the TARS platform. The larness Subsystem provides con-
nectors so thalt the several sections of the OCV can be physically mated and de-
mated. The Harness Subsystem also provides the electrical connection to the

GFE. Further, the Harness Subsystem provides a means to connect {and disconnect
in-flight) to the SRV and to AGE (through an umbilical connector) and an in=-
£ligat disconnect for separating the OCV from the booster. The Harness Subsystenm
furnishes certain switching devices to switch in "flight" signals to be used by
AGE while on the ground and back to normal configuration.

The Harness Subsystem minimizes voltage drops to the maximum extent feasible,
reduces EMI radiation and susceptibility to the maximum extent feasible (as out-
lined in DIN 62SDL562), minimizes possible handling malfunctions, and is highly
reliable in flight. (See Figure 3-15 for a block diangram of the Harness Sub-
systen, )
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" Harness for interconnecting commands from the Command Decoder and/or Command
Decoder Relay Box shall comply with the Command Functioh Allocations defined
by the System Acceptance Specification.

Harness for interconnecting telemetry data signals from the various subsystems
end sensors shall comply with the Telemetry Allocations defined in the System
Acceptance Specification.

3.3.5.,2 Reguirements

3.3.5.2.1 Power Subsystem Requirements

a. Primary Power:

1, Voltage:

(a) Steady State: The voltage at the primary distribution bus
v ag
shall not be more than +33.5 vde nor less than +27.0 vde,.

(b) Transient Conditions: The voltage at the primary distribution
bus shall not drop below the steady-state value for a period
exceeding 100 milliseconds. The minimum voltage shall be

.' +26,0 volts during these transients.

2. Current:

(a) Steady-State: The total current supplied shall be within the
range of 4.0 to 25.0 amperes.

(b) Transient Conditions: The total current supplied shall be any
value not exceeding 50 amperes for any time not exceeding 100
milliseconds.

3. Capacity: The total power supplied shall be a minimum of 2550
ampere-hours, including power used from the primary power source
during prelaunch operations. Total power allotments to each sub-

system, based on a 168-~hour mission and 28-vdc nominal input
voltage, are:

Subsystem Ampere-Hours
Stabilization 1260
TT&C 406

Environmental Control 685

Separation Negligible

-56=
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.' Subsystem Ampere-~lours
Orbit Adjust 23
BUSS 12
Elect Power and
Distribution k2
GFE, 98

L, Protection:

+ v e vttt s

(a) FElectrical: Protection against batteries having shorted cells
should be provided by “diode" isolation of the individual

batteries.

(b) Chemical: Protection shall be provided such that if the internal
pressure of a battery is greater than 17 psig maximum gaseous
(or possibly liquid) products may be expelled. The expelled
products shall be vented through ports on the skin of the vehicle.

(c) Thermal: The battery temperature limits are 30°F to 120°F.
5. Switching:

’ (a) Ground: Provisions shall be made to simultaneously switch from
ground-supplied power (through an umbilical connector) to inter-
nally supplied power and back, upon commands supplied via the
umbilical connector. The time during which no power is provided
to the 0OCV during the swiitching period shell not exceed 10
milliseconds.

(v) In-flight: Provisions shall be made to command all batteries to
connect to the primary bus upon command from the Command
Subsystem.

6. BUSS Pover:

(a) Voltage Supplied: Means shall be employed to reduce the primary
power bus voltage supplied to the BUSS Subsystem to 29.5 vdc
maximum. (31 vdc can be spplied to the subsystem in the Stand-by
mode.) Means shall also be employed so that the voltage re-
duction may be switched out upon commend from the Command Sub-
system while in flight.

(v) Current Supplied: The current supplied shall be 1.8 ampere
maximum. ’

-58~-
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. 7. Telemetry Provisions: Provisions shall be made to provide the
following signals to the Telemetry Subsystem:

(a) Current from each battery:

Range: 0.0 to +10 amperes
Accuracy: + 0.5 amperes

(b) Total current drawn:

Range: 0 to +50 amperes
Accuracy: +1,0 amperes

{(¢) Primary distribution bus voltage:

Range: +33,0 vde to +23.0 vde
Accuracy: +0.2 vdc

(&) Total ampere-hours consumed:

Range: 0 to 630 ampere-hours (recycles at 640
ampere- hours)

Granularity: 10 ampere-hour steps

Accuracy: +2% of reading

(e) Battery Temperature:

Range: 0° to 130°F
Accuracy: +5%

(f) Command and Programmer Load Current:

Range: 0 to 5.0 smperes
Accuracy: +0.2 amperes

(g) Stabilization Load Current:

Range: 0 to 15 amperes
Accuracy: +0.6 amperes
-~59-
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. b. Secondary Power: (BUSS/Separation Back-Up Battery)
1. Vclteze:
Maximum: +32.0 vdc
Minimuam: +23.5 vdc

Current: (during terminal events) 1.8 amperes maximum (1.0 ampere
nominal) with 25 ampere pulses.,

Capacity: 30 ampere-~hours minimum
Protection:

(a) Electrical: The BUSS/Separation back-up battery shall be ccnnected
to the BUSS/Separation bus via isolating power diodes. The
primary bus will also be connected to the BUSS/Separation bus
via isolating power diodes.

(b) Chemical: The BUSS/Separation Back-up battery shall be equipped
witn a relief valve such that, should the battery internal
pressure increase to 17 psig maximum, gaseous (or possibly
ligquid) products may be expelled.

Switching:

(a) Ground: Provisions shall be made to disconnect the BUSS/Separation
Back-up battery from the BUSS/Separation line upon the same
command from AGE which disconnects the primary internal power
from the primary distribution bus.

(b) In-flight: The BUBS/Separation Battery shall be commanded
"on-line' by the same command which commands all primary
batteries to connect to the primary bus.

Telemetry provisions: Provisions shall be made to provide the
following signals to the Telemetry Subsystem.

(a) BUSS/Separation Back-up Battery Voltage

Range: 21 to 33 wvdc
Accuracy: + 0.5 vde

(b) BUSS/Separation Back-up Battery Current

Range: 0 to 2.0 amperes
Accuracy: +0.1 amperes
-60-
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. 2.3.5.2.2 Harness Subsystem Requirements

Interfacing provisions shall be made such that the vehicle can be physically
rnated and demated electrically via electrical connectors, and so that it can De
connected to the SkV and to AGE as follows:

8,

SRV: Connection to the SRV shall be such as to made with a 55-pin
connector, Bendix type PCOTH=-22-55P, and provisions shall be made for
being disconnected therefrom in-flight by explosive means, electrically
actuated upon command. The connector shall mate to the SRV at Station
46,45, 230 degrees. Means shall be provided in the primary structure
to prevent the disconnected connector from damaging other components.

4GE: A 1llh-pin connector, General Electric Drawing No. 825D609G1,

shall be provided at Station 207, 100 degrees, to connect to AGE via the
umbilical connector. This connector shall provide all the required
hardwire connections to the SV during the final prelaunch operations
prior to liftoff, The withdrawal force shall be 140 pounds maximum, at
L5 degrees to normal, with mechanical assist. Mechanical assist is
built-in, and for this condition the withdrawal force is 20 pounds maxi-
mum.

Section h/Section 5: Connectors shall be provided such that Section L
may be physically mated and demated from Section 5. .All electrical
connection between the two sections shall be through these connectors.

Section 5/Section 6: Connectors shall be provided such that Section 5
may be physically mated and demated from Section 6. All electrical
connectlon between the two sections shall be through these connectors.

Section 6/Section 6.1/Section 8: Provisions in the structure shall be
made such that the bulkhead at Station 216 may be physically mated and
demated from Section 6. The bulkhead contains components both aft

of the oulkhead (Section 6.1) and forward of the bulkhead (Section 8).
Connectors snall be provided such that the bulkhead may be physically
demated from Section 6. All electrical connection between Section 6
and Sections 6.1 and 8 shall be through these connectors.

Section 6/Section T: Section 7 remains with the booster after separation.
A 12-pin connector, General Electric Drawing No. 102B7822, on the aft

side of the bulkhead at Station 216, 123 degrees, shall disconnect from
its mating connector mounted to the bulkhead upon a pull of 25 pounds
maximun provided by the separation springs. All electrical connection
between Section 6 and Section 7 shall be through this connector.

-61-
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o 3.3.5.2.2.1 Voltage Drop
Specifications for sllowable voltage drops are as follows:
a. Steady-State Power: For continuously operating loads and intermittent
loads having transients not exceeding 4.0 amperes, the line drop from

the primary distribution bus to the using subsystem or component
connector shall not exceed 1.0 vdc.

b. Transient Load Power: For intermittent loads in excess of 4.0 amperes,
the line drop from the primary distribution bus to the using subsystem or
component connector shall not exceed 4,0 vde.

¢, Sipgnal Leads: Signal-lead voltage drop shell not exceed 0,1 vdc,

3.3.5.2,2.,2 Handling Provisions

Means shall be employed to reduce wire breakage, both on the ground and in flight,
as follows:

a. All connectors will have some means of strain relief. This may be either
potting or mechanical clamps attached to a connector. Coaxial connectors
will use the shield as a mechanical clamp and shall be securely fastened.

" Potting may be employed where feasible.

b. To the extent possible, cables will enter boxes at right angles. However,
"straight in" connectors shall be allowable where necessary.

¢. Wires in a cable will be twisted together from within approximately
3 inches from a connector, and shall extent approximately for 2L inches
{as fessible) or to a cable breakout.

d. Cable identification tags, first cable clamp, and other restrictive
devices attached to a harness will be loose to allow a cable to bend at
least H inches from the connector to prevent strain on wires at the
connector,

3.3.5.2.2.3 8Switching Devices

Provisions shall be made in the harness Subsystem to switch certain signals,
normally telemetered in-flight, to hardwire connection through the umbilical
connector. These shall include such signals as cold gas temperature and
pressure, and certain SRV and Section L4 signals.

3.3.5.2.2.4 EMI Suppression

In general, power leads and their returns are twisted pairs; pyro leads are
“ shielded, twisted pairs with shields grounded at the pyro end of the cable; and
A-C pover leads are shielded, twisted pairs or shielded, twisted triplets, etc.

62
Approved for Release: 2024/01/30 C05098946



C05098946

Approved for Release: 2024/01/30 C05098946

SVS 5364
3.3.6 STABILIZATION SUBSYSTEM

3.3.6.1 Description {(See Figure 3-16)

The Stabilization Subsystem comprises the following three major subsystems.
(The subsystem is fully defined in SVS 5009B.)

a. Position-sensing subsystem.
b. Rate-sensing subsystem,
c. Actuation and control subsystem.

The primary function of the Stabilization Subsystem is to maintain a fixed relation-
ship between the satellite reference axis and the earth, in the vertical and azimuth
reference planes. The vertical reference is determined by two IR scanners mounted
on a two-gimbal, three-axis reference platform. This gyro-stabilized platform
serves as base mction isolation for the scamner loop. The sensors detect the
platform motions in pitch and roll, then generate appropriate control signals to
reorient the platform (hence the vehicle) in terms of the local vertical.

The IR horizon sensor system (HSS) when provided as Government Furnished Equip-
ment (GFE) shall conform to SSVAR-5, 6, 7 & 8 regarding interface requirements.
The requirements as specified herein are necessary to system performance, but
do not represent the total description of that system.

In the Fly Forward mode, yaw stabilization is obtained by gyrocompassing whereby
the roll and yaw gyro torquers are connected in series, coupling roll error signals
from the HSS directly to the yaw gyro. A yaw position causes a position error in
roll as a result of the roll gyro input axis coupling into the orbital rate vector.
A roll position error signal from the horizon sensor system then results, which
corrects both the yaw error and the roll error by torquing both gyros towards a
null position at rates proportional to the magnitude of the roll error. Polari-
ties are so arranged in the Fly Forward (positive gyrocompassing) mode that the
positive roll axis lies along the positive vehicle velocity vector. (See

Figure 3-17 for gyrocompassing time.) In addition, the pitch gyro torques with a
fixed torquing rate of 0.068 + 27 degree per second to eliminate stand-off caused by
sensing of orbital rate of pitch gyro.

A Yaw Around maneuver is implemented by disconnecting the connection between the
roll and the yaw gyro torquers and biasing the yaw gyro torquer with a fixed
torquing rate of 0.4 + 2% degree per second for a measured period of time. The
roll gyro is connected directly to its torquer amplifier to complete the roll
continuity. The vaw bias is programmed from the Command Decoder for 450 seconds.

The Fly Reverze mode shall be used immediately following a Yaw Around command.
Implementation involves reversing the yaw-roll torque amplifier connections in

addition to the polarity reversal of 0.068 + 2% degree per second (orbital bias)
to the pitch gyro.

b=
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The relays which perform the switching and mode selection are located in the
TARS electronics package (E/P). These relays are actuated by commands from
the Command Subsystem.

The IR horizon sensor system (IRHSS) shall contain circuitry which causes the
roll esnd pitch outputs for control and telemetry to be within the following
limits and the inhibit modes, and shall meet the requiremenis as defined in the

Barnes system performance requirements, 2027-5-01 specifically.

a. The unit ghall be in the Inhibit mode whenever the peak-to-peak pre-
amplifier voltasze of the IRHES is less than 0.17 volt.

b. The unit shall not be in the Inhibit mode whenever the peak-to-peak
IRHSS preamplifier voltage is greater than 0,47 volt at an instrument
temperature of 50°F to 1LO°F, and 0.55 volt at an 1nstrument tempera-
ture of 0°F to 50°F (except for sun inhibit).

¢. The unit shall be in the Inhibit mode whenever the sun is in the field
of view of either scanner,

d. With either or both scanner heads inhibited, the roll control output
© shall be 0 + 3 vdc and the roll telemetry oatput shall be 2.5 + 0.2 vdc.

e. With both scanner heads inhibited, the pitch control output shall be
0 + 3 vdc and the pitch telemetry output shall be 2,5 + 0.2 vdc.

f. With one scanner head inhibited, the accuracy of the pitch control output
shall not change by more than 0.2 degree. The accuracy of the pitch
telemetry output shall not change by more than C.4 degree,

g. Whenever the IRHSS preamplifier signal is less than 0.5 volt peak-to-
peak, the hard edge accuracy requirements of SVS 514l are relaxed to
twice fthe specification limit. The telemetry offset is relaxed to
2.5 + 0.2 vdc.

h, While in the Inhibit mode, the HSS shall generate an Inhibit Alarm signal
of from 23,5 to 26,5 vde,

i. In normal control mode, the HSS supplies the control roll and control
pitch st a gradient of 10 + 2 vdc/degree.

J. The linear range of control roll and control pitch is + 1 degree, or
+ 10 vdec, whichever is greater,

Upon command (by the IRHSS) of pitch and/or roll inhibit, the inhibit transfer box
shall ground the compensator inputs (control pitch and ccntrol roll) and shall
generate a command to the relay module to open signal leads of the roll and yaw
gyro torque generators. The Attitude Control Subsystem will then be operating
inertially in roll and yaw, while the pitch channel will be supplied with the
normal orbital bias of 0.068 + 5% degree per second. This operating condition
shall be maintsained until the IRHSS removes the Inhibit ccendition and supplies

& local vertical reference to the TAKS.
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"o enhance the prcbability of regaining the horizon during a HS5 inhibit, a Search
On mode can be commanded in real time; this commana will over-ride the Inhibit

mode by interrupting the Inhibit command to the inhivit transfer box and will cause
the TARS to use the IRHSS control roll sna pitch ontputs as the actual vertical
rceference, Thus the TARS, and subsequently the vehicle, will rotate slowly

about the inhibited axis (pitch and/or roll and yaw) al a rate dependent upon the
IRISE control outputs normally provided during the Inhibit mode.

*7 the IRHSS re-acquires the local vertical, the Attitude Control Subsystem willi
smaintain normal operation. During normal IRHSS opevation {(i.e., no Inhibit)

the Search On mode shall have no effeet upon the operation of the Attitude Control
Subsystem. However, Search On should only be used as a last resort to regain

TR lock. The Staebilization Subsystem shall have the capability to torgue the
venicle about the vaw axis in a positive direction even winen the IRHSS is in the
innibit mode.

The actuation subsystem generates veunicle-restoring torque through the mass
expulsion tecnnique. The on/off action of the valves is governed by the

Attitude Control Subsystem amplifiers, which inaependently impiement a phase plane
for ecacn vehicle axis. The Attitude Control Subsystem is also capable of
accepting external commands during the orbital phase of flipght and effecting
vehicie maneuvers about the pitch, yaw, and roll axes.

3.5.0.2 Requircrents

For overall modes ¢f operation, the attitude control requirements include all
envirounents normally seen by the satellite venicle. The requirements for the
moces of operation are as follows.

3.3.6.2.1 Powerea Flight Mode

a. Vehlcle Angular Rates: Less than 2 degrees per second.

b, Vehicle Angular Accelerations: Less than 0.2 degree/second per second.

¢, Vehicle Linear Accelerations: Less than 12 g.

d. Piteh and Roll Channels:

1. Dynamic accuracy of the caging servo shall be + 2 degrees for
vehicle turning rates not exceeaing 0.17 degree per second, and
+ 13 degrees for vehicle turning rates not exceeding 1.2 degrees
per second.

2. Static accuracy of the caging servo shall be + 1 degree.
3., Power input to caging servo shall be a voltage of 800 cps, whose
RHS emplitude varies with gimval angle and command anglie as

follows:

Amplitude = 26 sin (gimbal angle minus command angle)
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. e, Yaw Channeclis:

l. Vehicle parameters for yaw are the same as those specified in
preceding items a, b, and c.

2. Dynamic accuracy of the caging servo shall be such that an input
rate of 1.2 degrees per second does not cause the gyro gimbal
deflection to exceed 1.75 degrees.

3.3.6.2.2 Acquisition Mode

The Etabilization Subsystem will provide control if the OCV is injected within the
following limits of position error and vehicle rates:

Pitch angulsr error relative to local vertical 7.5 deg max

i+

Roll angular error relative to local vertical 2,0 deg max

[+

Yaw sngular error relative to the velocity vector 2.0 deg max

[+

1.0 deg/sec max

|+

Pitch anguiar rate

|+

foll anguler rate 1.0 deg/sec max

1.0 deg/sec max

i+

‘ Yaw angular rate

3.3,6.2.3 Coarse Limit Cycle

a., Pitch/Roll/Yaw Channel Position Intercepts: + 1.5 degrees * 0.346 degree.

o. Pitch/Roll/Yaw Channel Rate Intercepts: + 0.682 + 0.22 degree per second.

¢. Deadband Egquation: Deadband limits are determined as follows:

"

QDB =+ 1,5

g+ K8, (No derived rate)

1/K = 0.455 + 0.073 deg/sec per degree

d. Refer to Figure 3-18 for coarse limit cycle switching lines.
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. e, High Maneuvering:

1. Limits of vehicle position: +U5 degree roll.

2. Limits of vehicle rates: +3 degrees per second.

3. Resolution of roll angle particle: 0.709 degree.

L., Commend equation for roll angles: = 0,709 (6L-N), . *
5. Self-disabling upon maneuver completion.

6. High thrust level actuation,

7. Refer to Figure 3-19 for high maneuvering switching line intercepts.

8. The maximum roll maneuver settling time shall be 6.0 seconds.

9. VWhen the roll maneuvering emplifier (RMA) is enabled, it implicitly
disavles the roll attitude control amplifier {ACA) and commands the
rate roofs OFF in pitch, yaw, and roll fine limit cycle until the
maneuver is completed, Completion of the maneuver disables the
RMA.

. f. Medium Maneuvering:

1. Limits of vehicle position: +45 degrees roll.

2. Limit of vehicle rate: +1.) degrees per second.

3. Resolution of roll angle particle: 0.709 degree.

L, Command equation for roll angles: = 0,709 (6L-N)*,
5. Self-disabling upon ma..euver completion,

0., High thrust actustion.

7. Refer to [igure 3-19 for medium maneuvering switching lines
intercepts.

8. When the roll meneuvering amplifier (RMA) is enabled, it implicitly
disebles the roll attitude control amplifier (ACA) and commands the
rate roofs OFF in pitch, yaw, and roll fine limit cycle until the
maneuveyr is completed., Completion of the maneuver disables the
RMA.

#*Jote: N = Zern to 127 (decimal equivalent of binary word)
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3.3.6.,2.4 Tine Limit Cycle

a. Pitch/Roll/Yaw channel position intercepts: + 0.3 degree, + 0.17 degree.

b. Pitch/Roll/Yaw channel rate intercepts: + 0.1365 + 0.065 degree per
second.

c. Refer to Figure 3-720 for fine limit cycle switching lines.
d. Limit of rnll rate: + 0.25 degree pecr second minimum.

e. Deadband Rquation: &db - @ + K& (no derived rate), where 1/K = 0,455
+ 0.055 deg/sec per degree.

f. Fine Limit Cycle and Rate Roofs

1. Rate roof - rate intercepts: + 0.015 + 0.,0069 degree per second,

2. Actuation: Low thrust.

5.3.6.2.5 Orbit Adjust

Svabilization Subsystem is required to sustain disturbance torgues and to
atain the SV heading during orbit-adjust maneuvers. The maximum control
corcues available are:

Roll: 26 foot-pounds
Fitch: L2 foot-pounds
Yaw: 42 foot-pounds

Juring this maneuver the roll and yaw will be contrcolled in their coarse limit
cycle, The pitch will be controlled in the fine limit cycle.

.3.6.2.6 Deboost Capability

for deorbit, the program requires a capability of yawing tne vehicle around

180 + 3 degrees in less than 7O minutes and pitchiing it down 58.3 degrees in
less than 10 minutes. Pitch orbital rate polarity will be reversed according to
the direction of flight at the time that "fly reverse” is commanded. The pitch,
roli, and yaw will control in coarse deadband,
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. 3.3.6.2.7 TABOO Logic Mcdes

The following 8 TABOO modes cannot electrically be implemented in flight:

TABOO Mode 1: Roll Fine Limit Cycle Hipgh Thrust
TABQCO Mode 2: Pitch or Yaw Fine Limit Cycle + Rate Roofs + High Thrust
TABOO Mode 3: Roll Maneuvering Amplifier when commanded to enable,

shall inhibit pitch and yaw rate roofs and shall
inhibit the roll coarse and fine deadvands,

TAZOO Mode h: Yaw Torgque + Yaw Fine Limit Cycle

TABQOO Mode 5: Ply Reverse, Pitch Fine Limit Cycle. (This mode is
eliminated by operational software constraints only.)

TABOO Moce 6: Pitch Down, Roll Command Not Zero
TABECO Mode T: IR OFF (by single command)
TAB00 Mode 8 Attitude Control Amplifiers Disable (by command)

3.5,6,2,8 Derived Rate

. A differentiating network contained within each attitude control amplifier operates
oa the dnput position signal., The output of this differentiator is summed with tue
5AGS rate signal as a redundant rate source. The dynamic range of the position

signal is + 3 degrees; this precludes rate saturation beycud these limits.

-~

Derived Rate Gain: 15% normal rate gain; i.e., 0.33 deg/sec per
degree (nominal)

Refer to Figures 3-21 and 3-22 for intercepts for coarse/{ine modes of operation.

3.3.6.2.9  Alignment

Tnoe alignment tolersnces for the Stabilization Subsystem shall be in accordance

with the System Acceptance Specification SVS 5388.

3,3.6,2,10 Recdundant Pneumatic Control Box (RPCB)

This component shall provide the necessary control to cperate the high and low

pressure pneumatic systems. It shall control electronic modes, select

appropriate control nozzles and balance pressure in thne pneumatic storage tanks.

(See Figure 3-23).
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. a., Balance: This function shall equalize the pressure in the two pneumatic
tanks., The Balance On cammand shall provide +28 vic to tue two
noxmally closed balance valves. The valves shall close upon receipt
of a valance off command or by a timer in the RPCB, twenty (20) to forty-five
(L5) seconds after a Balance On Command. A Balance command via AGE
shall keep the balance valves open continuocusly for the duration of this
command., (Holding Voltage should be reduced after Balance Valve is
opened, )

b. High System Off Command: Upon receipt of this command, the RPCB shall
provide a continuous +8 vde signal to disable the RMA and also initiate an
"ACA Low Thrust On" signal to the Pitch, Yaw and Roll ACA's. On Vehicle
90 and subsequent, this command shall also close the High Pressure Branch
Selector Valve,

c., Low System Off Command: Upon receipt of this command, the RPCB shall pro-
vide a continuous +8 vdc signal to disable the RMA and also initiate an
"ACA High Thrust On" signal to the Pitch, Yaw and Roll ACA's. The RPCB
shall transfer the Roll High Thrust Solenoid On Signal from the normal
nigh thrust solenoids to the back-up low thrust solenoids. On Vehicle
90 and subsequent, this command shall also close the Low Pressure Branch
Selector Valve,

d. High & Low Systems Off Commands: When both the high and low systems are
commanded off, the RPCB shall provide a +8 vdc signal to disable the
. RMA and the Pitch, Yaw and Roll ACA's.

e, Hipgh & Low Systems On Commands: Upon receipt of the command the RPCB
shall enable normal RMA and ACA operation. On Vehicle 90 and subsequent,
this command shall also open the High and Low Pressure Branch Selector
Valves. ' '

3.3.6.2.11 Pneumatic ‘Subsystem-

The Pneumatic Subsystem shall impart specific control torques to the vehicle upon
command from the Stabilization Subsystem electronics, The cold gas which provides

the impulse is stored in two spherical tanks. The flight load is 252 + 1 pound of
carbon tetrafluoride (Freon 1b4) which, when heated to 115°F, shall furnish a stored
impulse capability of 10,200 pounds-seconds. There are two pneumatic branches:

a high pressure branch and a low pressure branch, to supply two levels of thrust.

See Figure 3-24, Each branch has a two {2) cubic fool gas storage tank, a gas
pressure transducer, s normally open explosive valve¥*, a filter-regulator assembly, a
regulated pressure transducer, and solenoid valves and nozzles for three axes

attitude control., The gas storage tanks are connected by a cross-~feed line having

two (2) balance/isolation solenoid valves, permitting the transfer of storasge gas from
one thrust branch to the other on a command basis. The normally open explosive valves*
in the individual thrust branches provide for positive shut~off of the primary
pneumatic subsystem if BUSS gas is enavled.

. * This is true for Task 988 and 989. For Task 990 and subsequent vehicles, the

normally open explosive valves in tie indivlidual thrust branches are replaced
by solenoid latching valves which can be commanded open or close.
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The high pressure system downstream of the high pressure regulator is protected
Jrom over pressure by a relief valve., The low pressure system is similarly pro-
tected by the self-relieving festure of the low roll solenoid wvalves,

A primary charge point is provided for charging and discharging the gas storapge
tanks. The charging line contains a quick disconnect, filters, one normally

closed solenoid valve and two normally open explosive valves. The normally open
explosive valves are actuated approximately 100 seconds after launch to provide

o positive seal in the charge line. In flight the storage tanks are heated to
nzintain stored gas temperatures between the limits of 80° to 120°F. This provides a
smecific impulse of approximately L0 pound-seconds per pound of gus.

Parameters for the nozzles are as follows: .
Nozzle Thrust (lbs. +10%)

High Low Redundant Low
Roll h;b 0.1306 0.1300
Pitch 7.0 0.8025 0.8025
Yaw 7.0 0.8025 0.8025

‘ 3.3.7 ORBIT ADJUST SUBSYSTEM
In addition to the foilowing requirements, the Orbit Adjust Subsystem 1s defined in

SVS 3965E.

3.3.7.1 Description

This subsystem, upon command, supplies impulses or velocity incrcments (or
ceerements) to the SV to accomplish orbit corrections as required. The subsystem
‘.o nrovides tne impulse which causes the OCV te re-enter. These events are
swoducec by a liquid bipropellant, pressure-fed rocket engine system, Two
wWPe-firing engines are utilized., The pressurant, stored at hign pressure in the
sressurant tank, is reduced to working pressure oy the regulator. .Separate pres-
~ant lines from the regulator output pressurize the fuel and oxidizer tanks. Iach
cank contains an internal bladder which separates the propellant from the pres-
surant. The pressurant, by acting against the external surface of the bladder,

F

forces the propellants to the thrus* chamber. Check valves in each pressurant
line furnish protection against intermixing of propellants or propellant vapors.
Relief valves provide safety against overpressurization of the subsystem. Flow
to the thrust chamber is controlled by orifices., Ulectrically operated solenoid
valves start and terminate propellant flow, Ignition of the propellants in the
combustion chamber is by hypergolic reaction of thiec propellants. See

Figure 3-25.
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.T.2 Reguirements

Lo

The following sare the requirements for the Orbit Adjust Subsystem:
a. Performance:

1. Total Impulse: The Orbit Adjust Subsystem shall be capable of de=~
livering 80,000 pound-seconds of impulse for SV orbit corrections
and OCV deboost. Of this total impulse, the first seven minutes
shall provide L0,000 pound-seconds with thrust axis alignment of each
thrust chamber maintained within + 1/L degree.

2. Thrust: he thrust of the propulsion system shall be 96 (iﬁ%) pounds.

3. Response: The minimum required impulse shsll be U pound-seconds,
or tnafmimpulse corresponding to a 0.050 second on/off time, which-
ever is larger. The maximum required impulse shall be 28,800
pound-seconds or that impulse corresponding to a 300 second on/off
time, whichever is smaller,

L, Duty Cycle: The subsystem shall provide the required impulse in
not more than eight discrete "engine on' periods,

b, Propeilants and Pressurant:

. 1. Propellants: The propellants are:
(a) Fuel: Consists of 25% (by weight) monomethyl hydrazine per

MIL-P~2740k4 and T75% (by weight) hydrazine per MIL-P-26536,
The resulting mixture shall conform to SVS k200,

(b) Oxidizer: Nitrogen Tetroxide per MII~-FP-26539.

2. Pressurant: The pressurant is gaseous nitrogen per MIL~P-27401
dried to a dewpoint of -65° and with an oil content of less than 10
ppm. All gas shall be introduced into the system through a filter,
the capability of which shall be at least 5 microns nominal, 10
microns maximum.

¢. Propellant IExpulsion: The propellant tanks each have provisions. for a
propellant positive expulsion device, which shall enable expulsion of
propellants in any vehicle attitude under zero gravity conditions.
Expulsion efficiency shall require expulsion of no less than 98% of the
propellants in the propellant tanks under maximum loaded conditions,

d. Intertace Reguirements:

1. Temperature: Under operating conditions the pressurant, propellants
and components of the subsystem shsall be maintained between +30°F and
120°F. Also, the temperature differential between the fuel bulk temp-

‘ perature and the oxidizer bulk temperature shall not exceed 20°F,
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2. Exterrnal Power:
(a) Telemetry: The telemetry sensors used to monitor the operation

(b)

(c)

or condition of the subsystem shall be supplied with +5 vdc :2%.

Valve Cperation: Any electrically operated solenoid valves shall
be supplied with 24 to 33 vdc and shall not draw more than 0,75
ampere per valve,

Explosive Components: Any explosive-operated components shall

nave a minimum firing current consistent with the reliability of
the subsystem, but the firing current shall not exceed 5 amperes
per bridgewire for a maximum applied duration of 20 milliseconds.

3. Aligoment: The thrust axis of the thrust chambers shall pass through
the calculated vehicle mean mission center of gravity within 0.06 inch.
The thrust axis of the thrust chamber assembly is defined as a line
connecting the geometric center of the thrust chamber throat and
exit diameter, and is perpendicular to the exit plane within +0.25
degree.

e, Service and Maintenance:

l. Propellant and Pressurant:

(a)

(b)

(c¢)

Propellant service access shall be provided for each propellant
tank, with suitable valving on the pressurant and propellant side
of the positive expulsion device. Capability shall be provided
for propellant servicing while the subsystem is assembled in

the OCV,

Pressurant: Suitable valving shall be provided which allows
service access to the pressurant tank when the subsystem is
assembled in the OCV,

Leak Testing: Leak test ports shall be provided througnout the
subsystem to allow capability for leak testing all sections of the
subsystem after assembly in the OCV,

2. Explosive Devices: Provisions shall be made in the design so that

explosive initiators used in the subsystem may be easily installed
and removed.

3.3.8 STRUCTURE

In addition to the following, the Structure Subsystem is defined in SVS 5177.
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Description

e couplete vehicle, designated the Satellite Vehicle (SV), is shown in Figure
-1. This assembly is composed of the Satellite Recovery Vehicle (SRV), the

duzpter, and the Orbit Control Vehicle (OCV).

&,

The Sateliite Recovery Vehicle comprises the Forebody, the Capsule,
the Parachute and Thermal Cover, and the Thrust Cone.

l.

2e

Forebodv: The forebody is a phenolic glass structural liner upon which

is bonded a phenolic nylon char and ablation heat shield. The phenolic
glass structural liner is 1/8-inch thick and is provided with bonded
rings for capsule mounting, for thrust cone mounting, and for mating

to the Adapter. The thickness of the phenolic nylon char and ablation
heat shield varies from 0.8 inch at the ncse to 0.25 inch at its aft
edge, The forebody is reinforced internally by three rings. The
midring serves as the capsule mounting surface; fore and aft of the
midring a series of longitudinal guide surfaces are accurately jigged
into position to act as control surfaces for capsule orientation during
separation, The capsule is constrained toc the midring by four
expleosive piston devices; the capsule is freed when the explosive
pistons are activated to release the parachute thermal cover.

Inertial forces maintain contact between the capsule and forebody

until parachute deployment causes sufficient deceleration to extract
the capsule from the forebody.

Capsule: The capsule is constructed of aluminum spun into a hemi-
spherical shape with a brazed-on "Tee" ring for mating with the
Forebody ring. Assembly of these two units is by means of four
explosive pistons. A phenolic glass rear cover provides environ-
mental sealing. The capsule contains the Telemetry Subsystem,

the Recovery Subsystem (except for the parachutes), most elements
of the Environmental Subsystem, the auxiliary timer, and the tele-
metry and recovery batteries.

The capsule exterior is buffed and plated with a minimum 0,002«
inch thick layer of gold by vacuum deposition techniques. The
plating is dictated by minimum acceptable sbsorptivity/emissivity
ratios based upon predicted and measured heat {lux during mission
life. A tungsten-molybdenum disc (Hevimet) is sealed in the for-
ward end of the capsule. The disc serves as ballast for flotation.
Additional ballast is added in the form of lead shot within the struc~

tural ring at Station 4.35. The final relationship between center
of gravity and center of buoyancy assures flotation stability. The
capsule is provided with a salt-water activated sink valve below
the water line., This valve provides for sinking of the capsule in
the event that recovery efforts fail after T2 hours (nominal).
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A capsule cover is provided which consists of a molded fibreglass
ley=-up bonded and riveted to an aluminum ring. This cover is
machined for an O-ring which interfaces with the capsule and effects
a water~seal, The fibreglass hes a saddle-effect depression which

is contoured to receive the parachute. The forward face of the cover

"is silver plated to a depth of 0.0002 inch for thermal and electrical

reasons. Thé cover acts as a mounting structure for ascent valves
which vent the capsule during powered flight, a descent valve which
vents the capsule during the descent phase, and a pressure relief
vaive to provide a vent in the event that the sink vaive is activated
and the capsule is filled with water.

Parachutes and Thermal Cover: A deceleration parachute and the

main canopy are housed in a "C" shaped pack which sits in two

wells in the capsule cover, The pack is enclosed by a thermal cover
to protect the contents from wake heating. The same explosive
pistons that fasten the forebody and capsule also fasten the cover

to the capsule. The explosive pistouns, when fired, separate the
capsule and forebody and propel the thermal cover rearwvard with
sufficient velocity to overcome wake flow. The force of the rearward
moving thermal cover deploys the deceleration parachute which, in
turn, deploys the reefed main canopy after a dwell period. The
deceleraticn parachute continues to provide deceleration and stabili-
zation during the 1lO-second interval before the reefed main canopy is
deployed,

Thrust Ccne: The thrust cone has a truncated cone shape and is
fastened by two explosive bolts to the forebody. The unit contains
the retrorocket, the spin-up and despin nozzles, valves, tanks, and
the ejection programmer, After completion of its functions, the
thrust cone {(released by the firing of the two explosive bolts) is
separated by compressed springs.

The adapter forms a structural transition between the RV and Orbit Control
Vehicle. The adapter primary structure is of semi-monocogue construc-
tion (outside skin, stringers, rings). The outside skin and stringers are
fabricated from titanium to accept powered flight heating without recourse
to some form of additional shielding. The secondary structure comprises
equipment or component mounting racks at two axial station locations.

The forward rack ("Tee"-shaped

65.

is located approximately at vehicle Station
The aft rack 1s composed of two beams and two torque boxes, and

is located approximately between vehicle Stations 72 to 80.

The adapter is joined to the RV at two points (0 degrees and 180 degrees)

by mesans of forebody tabs and adapter-mounted pin pullers which engage

the Forebody tabs. The pin pullers are squib actuated to release the

tabs upon’ demand. The adapter is Joined to the OCV via an external

lap=joint flange with radial bolts. In addition to doors for access to

-86-

Approved for Release: 2024/01/30 C05098946



05098946 Approved for Release: 2024/01/30 C05098946

8Vs 5364

. critical components, the adapter contains the majority of the TT&C equip-
ment such a&s transmitters, receivers, VHF- and S~band antennas and recorder.
Also located in this area are the separation programmer and baroswitches.

¢. The Orbit Control Vehicle is of semi-monocoque aluminum construction
and is basically divided into the five following portions:

1. The Forward-bay, Section 5: This bay extends from Stations 84 to
125 and contains items of the Environmental Control Subsystem,
outer and inner shields, environmental heaters, blankets, controllers,
and the inner shield actuation mechanisms,

2, The Mid-bay, Section 6: This bay contains the majority of the
on-board components. These include tne eight (maximum), batteries,
BUSS/Separation Back-up Battery and the necessary power regulation
and distribution equipment to support all on-board systems with
the exception of the RV retrieval equipment which is supplied from
the RV batteries. The Cormand, Guidance and Control, and portions
of the Environmental Control Subsystems are also installed in
Section 6., Section 6 mates to Scction 5 via a lap Jjoint flange
with radial bolts.

3. Station 216 Bulkhead: This bulkhead supports.the orbit adjust engines,
attitude control nozzles, tanks, and pneumatiz reguletion equipment
as wvell as the two-axis stable platform. The bulkhead is attached
‘ to the Section 8 via bolts in the rear flange.

L, Structural Adavter, Section 7: This section forms the vehicle
interface to the S8-01l-B vehicle vie a conventional inside radial
leg flange and elght longitudinal bolis. JImmedistely aft of this ring
ig the LMSC aluminum honeycomb structure which 1s attached to
Section 7 by means of 24 bolts. The primary structural joint
to the S5-0l-B is accomplished at the time of pad-mating through
the installation of the eight 0.5-inch steel bolts from the S$5-01-B
side of the interface.

The forward end of Section T attaches to Section 8 via a
"Vee'-band which disconnects by means of four explosive bolts. The
SV separation springs, vehicle-powered flight vent ports, and two=-
axis stable platform stimulators are also located in this section.
The section is of semi-monocogue aluminum construction and extends
frem approximately Station 216 to Station 234,88,

5. BUSS-bay, Section 8: This section encloses the components com-
prising the backup deboost subsystem. It is of semi-monocoque cone
struction with access doors. The forward tie to Section 6 is riveted
while the aft tie to Section 7 is accomplished through the
"Vee"-band described in item UL avove,
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' External access to the vehicle is provided by the following doors (see
Figure 3-26).

a. Two large doors covering U5 degrees of the perimeter, each extending
from Stations 140 to 188, These doors provide access to the eight
batteries,

b. Two doors in line covering U5 degrees of the perimeter, one extending
from Stations 125 to 1L0, and one extending from Stations 155 to 173.
These doors provide access to stabilizaetion electronic equipment,

¢. The four doors mentioned in items a and b above also provide access to
BUSS electronic and pneumstic equipment.

d, One door covering 23 degrees of the perimeter, extending from Stations
140 to 155. This door provides access to several EP&SD components.

e, OUne door covering 11.25 degrees of the perimeter, extending from

Stations 199 to 209 providing access to the BUSS timer,
Alsc doors are designed as structural members capable of carrying primary losd-
ing through structural fasteners and matched and coordinated tooling. Figure 3-27
gives dimensions, volumes, and areas of the Satellite Vehicle,

‘ 3.3.8.2 Requirements

3.3.8.2.1 VWeight and Balance Reguirements

Tie welght and center of gravity locations in the Satellite Vehicle vary during the
mission. This variation is due to the effect of expendable expulsion such as
propellants, separation devices, etc,

Tre total weight of the entire SV at time of launch, including GFE and expendables
shall be no greater than 4987 pounds.

Tne weignt and balance requirements of the vehicle at various stages in the mission
are defined in Table 3-4,
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. Table 3-4. Weight and Balance Kequirements¥
i Center of Gravity
| L
Z Longitudinal Vertical i wateral
é Weight (SV Station (inches from (inches from
Condition (rounds) i No.) centerline) centeriine)
5V LSaT <153 -0,1+1.5 C0#1.0
i
f Center of Gravity
| .
’ Radia
‘ Welpnt Longitudinal (inches from
' Condition (vounds) (SV Station No.) centerline)
{ERV at separation <410 < 39.5 0+0.,1
?RV at re-entry < 310 < 14 inch from nose 0+0.1
. {zav (eir snotch) < 200
z 1
#
i Moment of Inertis Product of Inertia
g (slug-ft°) (slug-1t°)
Y Coraition Roll | Yaw Pitch Roll/Yaw - | Roll/Pitch | Yaw/Pitch
5V at luunch L73+20 | 33004200 | 3255+200 | 0(+90;-25)1  0+20 0+20
3xY ot separatiocn Note 1 VP =0.10 max 0+0.1 0+0.1 0+0.20
; (Y + P) |
' 2 avg
? !
AV at re-entry Note 2 —-— - 0+0.1 0+0,1 0+0,40
i i

¥  These are absolute limits. Inaccuracies of measurements and of calculations
must be added to measured and calculated values before comparing with values
in this table,.

Gove 1: Less thon 0.47 times larger SRV lateral inertia value.

. .
{0

wote Less tnan tne smaller RV lateral inertia value.
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. 3.3.6.2.2 Veight and Balance Measurements

The weight and balance properties of the Satellite Vehicle (in the launch and

SVS 5

364

orbit configuration with expendsbles loaded) shall be determined within the
accuracies shown in Table 3-5.

Table 3- 5 Satellite Vehicle Weight and Balance Limits

1' Item SRV RV AU
Weight (5) +0.1 (M) +0.1 (M) +0.1 (M)
Radial CG !inches) +0.1 (M)* +0.1 (M)* +0.2 (C)
Longitudinal CG {inches) +0.2 (M) +0.2 (M) +1.0 (c)

L@ w2 (C) +2 (0) +7 (C)

é I (%) +2  (C) +2  (C) +7 (C)

% 1 (%) 2 (C) +2  (c) +7 (C)

. 5 I, (slug ~t2) +0.1 (M) +0.1 (M) +5  (C)

g I, (slug ftg) +0.1 (M) +0.1 (M) +5  (C)

; I (slug £5°) w2 | sde) | s (©

Note

M) -

Determined by Field measurement

(C) -~ Determined by weight analysis calculations
- The indicated value consists of:
" 0,01  Measurement accuracy
0.04 Repeatability as determined by test

0.05 Other variables

#*

3.3.9 SATELLITE RECOVERY VEHICLE

In addéition to the following, the Satellite Recovery Vehicle is described in
SVs 5283,
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3.3.9.1 Description (See Fipure 3-28)

hie Satellite Recovery Vehicle is defined in terms of its function and configura-
ion as follows:

a. runction: The SRV shall perform all of the functions of a complete
deorbiting re-entry vehicle, which consist of:

l‘

2,

Sustain all operating environments.

Upon separaticn: deboost from orbit after being positioned in
proper pitch-down, yavw-around attitude.

Re~-enter into the atmosphere.

Allow for air-snatch (primary) or water (secondary) retrieval.
Provide telemetry data defining deorbit/retrieval events.
Provide a VHF beacon signal for tracking and retrieval.

Provide destruction or sink capability where necessary.

The forebody shall provide the physical protection needed during re-entry;
this section is Jettisoned at parachute deployment. The capsule shall provide
telemetry signals and retrieval signals. The thrust cone shall provide
deorbit propulsion. Upon performing its service, the thrust cone shall be
ejected by two explosive bolts and four compressed spring assemblies,

Y. Configuration: In order to perform the tasks defined in item a above, the

SRV contains the following equipment:

1.

Ablative heat shield.

Recoverable water-tight capsule.
Envircnmental control.

Thermal cover.

Destriuct mechanisms.

Telemetry link.

Retrieval devices (light, beacon).
Batteries,

Auxiliary timer.

Parachute,

-9~
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. 1l. De-orbit propulsion:
(a) Retrorocket,
(b) Spin-up nozzles.
(c) Despin nozzles,
(d) Spin/despin valves, gas tanks.
12, Ejection programmer.
13. Cone ejection assemblies.

1L, Recovery programmer.

15. "G" switch assembly.

5.3.9.2 Reqguirements

SRV requirenents are as follows:

a. Pover Sources: A silver/zinc battery supplies SRV telemetry power. The
. battery is fully activated within 20 seconds after receipt of thne Arm

command. The ejection package includes two thermal batteries wnich
are activated by the Transfer command. The retrieval package includes
two batteries, one of which powers the retrieval beacon upon receipt of
the Arm commend. After thermal cover ejection, the second retrieval
vattery parallels the first, and both supply beacon power. SRV heaters
and senscrs receive power via power cables in the adapter. Ixternal
power is supplied to the SRV telemetry from power lines in the adapter.

. RF Links: The self-contalned, real-time link provides separation and
deorbit 4data during the descent phase. The telemetry transmitter also
acts as a backup beacon. The telemetry link is energized nominally
75 seconds prior to separation. A 1l.5-watt (minimum) transmitter
operates at 242.0 mc +0.01%. Telemetry antenna circuit VSWR is
2:1 in the frequency band fj +1 mc. Telemetry antenna bandwidth
is +1 mc about fy. A 0.lk-watt average power beacon operates at
235,0 m¢ +0.01%. The retrieval beacon begins operating on SRV power
uponl recezbt of the Arm command, and operates continuously for a
minimum of 10 hours. Beacon antenna circuit VSWR is 2:1 in the fre-
quency vand fo +1 mc., Beacon antenna vandwidth is +1 mc about fo'

¢c., Pyrotechnics: Upon receipt of a power pulse at Transfer time, the
in-flight disconnect (IFD) located at the adapter/SRV interface shall be
disconnected by its assoclated squibs after the bullt-in delay of
0.9 (+0.5-0.4) second., Tour explosive pistons perform the tasks
of thermal cover ejection, decelerstor parachute deployment, ana
. separation of the capsule from ithe forebody.

-G6~
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‘ d¢. Envirommental Control: Thermal equilibrium shall be maintained by use
of a fixed low-emissivity coatings on the capsule, elactrical heaters, and
thermoswitches., The heaters shall be powered from the SV primary
battery source during orbital flight. A thermal cover protects the
SRV from wake heating during re-entry.

e, Recovery Programmer: This programmer provides a timing reference
and recovery event scheduling. Upon receipt of the Arm command the
programmer is placed in the armed mode and turns on the recovery
beacon. Transfer command provides a redundant power path. The
programmer senses a 3 g force, initiates parachute ejection, and turns
on the flashing light.

f. Zjection Programmer: This sequencer provides control over the spin,
rocket firing, despin, and thrust cone separation events. Upon IFD
disconnect of Section LI from the thrust cone, a continuity loop is opened
which provides the Time Zero reference, thus initiating the timing
sequence, -

g. Auxiliary Timer: This device provides inhibit/destruct capability by:

1. Directing a firing signal to the thrust cone ejection. squibs
250 + 25 seconds after receipt of the Arm command.

2. Providing switching so that redundant programmer time-out and
‘ parachute deployment and destruct signals are generated in the event
that the g-switches do not perform normally.

The time. shall be actuated by the Arm command. Redundant functions shall
be provided by the timer at 860 + 25 seconds, at which time the timer switch
closure occurs. Closure dwell time shall be 50 + 20 seconds.

h. Spin-Despin Mechanism: Upon separation of the SRV from the adapter
(at the nominal rate of 1.7 feet per second), the SRV shall be spin-
stabilized about the roll axis. After retrorocket firing, the despin
exercise shall take place, reducing spin rate to less than 10 rpm. The
maximum storage pressure capapility of the tank, valves, and lines is
3000 psia. The gas source shall be a mixture of T4 percent nitrogen
and 26 percent Freon 14 (by weight).

i. Retrorocket: Upon separation, this so0lid propellant rocket provides a
deorbit total impulse of 10,000 + 3% pound-seconds.

Js Parachutes: Upon ejection of the thermal cover, the SRV deceleration
parachute is deployed, fter 10 seconds, the main parachute is deployed
and the deceleration parachute is detached. The main parachute shall be
fully opened at 50,000 feet altitude (nominal), and shall produce a
nominal descent-to-impact period of 30 minutes.

k. Locating Aids: Tracking and locating devices include the recovery beacon,
the SRV telemetry transmitter, and a flashing light. The flashing light
‘ is actuated upon separation of forebody and capsule,

-Q7 -
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‘ 1. Destruct Mechanisms: A timer is activated at the Arm command for
the purpose of parachute and forebody ejection. Should the g-switches
fail to clcse, the parachute and forebody would be deployed above the
atmosphere, resulting in SRV destruction due to re-entry heating or
high=-velocisty impact. A passive sink plug is also incorporated. This
plug erodes when in contact with salt wster and becomes effective within
55 to 95 hours after impact. An associated air vent permits water entry
into the capsule after plug destruction.,

3.3.10 BACK-UP STABILIZATION SUBSYSTEM

In addition to the following, the BUSS Subsystem is defined in SVS 5005 and
SVS 4400, as modified by Supplement b,

2.3.10,1 Description

The Back-Up Stabilization Subsystem (BUSS) is a backup command and attitude
control system which, in the event of failure of the primary vehicle command or
ctabilization subsystems, is activated by secure command from the Kodiak, Cook
or Pogzo tracking stations to orient and stabilize the vehicle for re-entry

and to initiate the SRV deorbit sequence,

BUSS comprises a ZEKE command portion and an attitude control portion. The

. command portion is used to set the BUSS equipment in the proper mode of operation
by unsecure tone commands, and to execute the BUSS sequence of operation by
secure command. The command portion 1s completely separate from the primary
command system, and includes a separate antenna, receiver, and decoders,

The attitude control portion of BUSS orients and maintains the vehicle in a proper
attitude such that satisfactory deorbit of the SRV can be effected. In order to
accomplish this, the attitude control portion aligns the vehicle to the earth's
magnetic fileld, pointing the Vehicle Nose towards the magnetic north pole.

The angle between the earth's field and the vehicle longitudinal axis is

sensed by means of magnetometers.

Upon receipt of the secure command, the BUSS sequence is initiated. The attitude
control portion orients and maintains (for a short period of time) the vehicle with
respect to eartli's magnetic field and generates properly spaced signals to initiate
SRV separation and deorbit.

The BUSS is located within the OCV., BUSS is capable of operating in its respective
position in the OCV during all SV orbital conditions.

3.3.10,2 Requirements

The following reguirements are specified for BUSS.

. A. Command

1. The BUSS antenna shall operate at a nominal center frequency of
137.64 MC, The V.S.W.P. irn wvespecl Lo S0 ohms shall be less than
2 to 1 over a bandwidth +1 HC.

~08-
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‘ 2. The BUSS receiver frequency shall be 137.64 MC +0.01% and it shall
have a sensitivity of 1.5 microvolts at 75% modulation.

3. Unsecure Commands. Two-tone commands shall be used to enable and
select the mode of operation tc be executed. The first command
shall enable the Selective Address "J" Box for a period of nominally
T seconds to accept a second command. The second command shall arm
the BUSS system for the mode of operation to be executed when the
system is activated by & secure command.

The modes of operation shall be BUSS Real Time (BRT), BUSS Next
Station (BNS), BUSS Next Orbit (BNO) and BUSS Real Time No Gas
(BRTNG). These unsecure commands shall &lso place BUSS in &
test mode by the application of power to the components, sensors
and the SV telemetry subsystem necessary to permit status deter-
mination of both BUSS and the OCV, upon subsequent execution of
BUSS Mode Determination (BMD) unsecure command.

L4, Secure Commands.
a) KiK ZEKE 31

Any of the above modes of operation shall be executed upon the
successful bit-by=-bit comparison with the transmitted 35 bit word
and the secure key in one type IX Decoder,

. b) KiK ZEKE 32

A different 35 bit word shall be received and upon the successful
bit-by-bit comparison with the secure key in the other type IX
Decoder shall actlvate the PPD in the Primary Command System snd
provide a signal to advance the Secure Counter,

¢) The Stored Primary commands sequence, ABE then BUX, shall execute
the BUSS subsystem in the BUSS Real Time (BRT) mode. See '
Figure 330,

5. The BUSS Command structure shall be as follows:

UNSECURE
COMIAND TONE RESULT
FIRST SECOND o
Zeke 26 B(L,9KC) G(5.3KC) Enable S.A. "J" Box
to accept Zeke 21,
22, 23, 2L and 25.
Zeke 21 G{5.3KC) E(4.9KC)  Arm BUSS Next Station
. : (BUS)
Zeke 22 G({5.3KC) F(5.1KC)  Arm BUSS Next Orbit

‘I' (BNO)

~9g.
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. UNSECURE (Continued)
COMMAND TONE RESULT
FIRST SECOND
Zeke 23 F{5.1KC) G(5.3KC)  Arm BUSS Real Time
(BRT)
Zeke 2L F{5.1KC} E(k,9KC)  Arm BUSS Real Time No
Gas (BRING)
Zeke 25 E(4.9KC)} F(5,1KC)  BUSS Mode Determination
SECURE
Zeke 31 or 32 A(L,3KC) Apply Pwr. to Type IX
Decoders
B(L.1XC) Logical 1
C(4.5KC) Logical O
D{L.TKC)" Reset Storage Register
ABZ Primary Stored Command Fnable for BUX Cmmd.
BUX Primary Stored Command Execute

6. Operational Requirements

a) A lockout feature shall be provided such that the mode of
. cneration cannot be changed by unsecure tones while the
transmitted BUSS secure command (KiK Zeke 31) is being re-
ceived or after it has been executed prior to the time out of
the B timer sequence,

b) No lockout feature shall be provided for repsated KiK Zeke 32
secure commands to turn on.the PPD in the Primary tommand
System,

c¢) Any (Zeke 26 plus a Zeke 21 or 22 or 23 or 24) unsecure command
snall turn on the Verlort Beacon, Orbital Real Time SCO bases,
Delta 2 and 3 transmitters, Recorder Playback off and reset the
Power Controller timer. Time out of this timer shall turn off
the above components. The unsecure command shall also apply
power to the BUSS Rate gyro, Flight Control Electronics,
Magnetometer Pressure transducer and temperature sensors and
initiate the A timer. Time out of this 20 minute timer shall
remove power from the aforementioned BUSS components.

Cee Figure 3-29,

a) A KiK Zeke 31 secure command with the proper bit format shall
cause the B timer to execute a series of twelve events. The
mode of operation selected by the last unsecure command re-
ceived prior to the secure comnmand shall determine and select
f'or execution the eappropriate eveants. The following table

. offers the time and events for all modes of operation.

-100~
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’ NOTE: The tolerance on all timer settings shall be 10.1% of the time interval
between events or 0.5 seconds, whichever is greater.
B Timer
Time (Sec) . BRING Stored Command  BRT BNS BNO
Command KiK Zeke 31 ABE BUX KiK Zeke 3lemmwmmeeemwmm e e e e
Unsecure Events
Initiate B SeQ.—mmmme e o o o e o o o e e e
T=0 BUSS Crmmde # Lo o e o e i e e s e s e o o 405
N/A DiS, Primary Preu. s s oo o o o oo o o o o o o oo o e o e e
T =2 BUSS CIMA ., H 2 mrom e o e e e e et s e e o e e e s e . e e e o e e e
T =l BUSS Crmd., #3mememmmmm———— ————— e ——
T, =6 N/A N/A
2
BUSS Crmd, #lime—ee—————— — - —_— N/A N/A
L) RO R — — N/A N/A
. N/A Enable BUSS Pneu.mmm—e— — N/A N/A
T),=105.5 BUSS Cramd, #Seemmmme oo o mm o o o com i o o o e N/ N/A
g = 108 BUSS Cmmd. #6 ——— - N/A N/A
Tg=h91 N/A N/A /A T/M ON N/A
‘ N/A N/A N/A BUSS Cmd. L N/A
N/A N/A N/A Enable BUSS N/A
Prneu.
T.,=550.5 N/A N/A N/A BUSS Cmd. 5 N/a
T,=593 N/A N/A N/A BUSS Cmd. 6 N/A
Y .
T =5008 N/A N/A N/A N/A T/M ON
9 N/A N/A N/A N/4 BUSS Cmd, 4
N/A N/A N/A . N/A Enable BUSS Pneu,
T =5197.5 N/A N/A N/A N/A BUSS Cmd. 5
10
T =5200 N/A N/A N/A N/A BUSS Cmd. 6
EASY
Tﬁ2=5800 Reset BUSS Sub-System, Enable BUSS Command System -— - ———
4
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TLM  B.M.D,

ENABLE BUSS PNEUMATICS

DISABLE PRIMARY PNEUMATICS

.
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g oo oF Go0e sus: POWER
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4 DISCONNECT 2 &3 AGE
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s

FIGURE 3-29.
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T. Separation Subsystem: The following commands, as a result of the B
Timer outputs shall be sent to the separation auxiliary controller.
The following teble indicates the routing of the six BUSS separation
commands. Veltage of tiie commands shall be 23.5 to 29.5 VDC.

Routes To Separation Controller Function

q
N

1C2k+
1025~

Command Decoder Relay
Box
Disc 1

Sep. Aux. Cont. Primary Sep. 3

Sep. k Disc., 2 and 3,

1C2k off

Sep. Aux. Cont,

AL T/M Ext.
Power, Arm

Sep. Aux. Cont. Sep. 5/6

Sep. Aux. Cont. Sep. T Transfer

Cont. Pin Pullers

Sep. Aux. Sep. 8
8. Stavilization Subsystem: VWhen in the BRT, BNS, BNO or ABE/BUX
Command Mode, the BUSS Subsystem shall deliver a signal at time
of execution to a normally open squib valve in the Primary Stabili=-
zation Pneumatic Subsystem. This shall result in the disabling

of the Primary Stabilization subsystem.

Attitude Tontrol: When activated, the attitude control portion shall
oring under control and orient an unstabilized or tumbling vehicle to
within +10.3 (3 sigma) degrees of the earth's magnetic vector.

tumbling is defined as a random orientation with negligible body rates
coout two axes and a body rate about the third axis consistent with the
following maximum values: Pitch L.3 degrees/sec; Yaw 2.8 degrees/sec;
and Roll 16.7 degrees/sec. The BUSS attitude control shall orient the
vehicle within 90 seconds and shall maintain the wvehicle in the desired
vosition for a minimum period of 105 seconds from the tine of attitude
control activation. Pitch, yaw, and roll rates shall be reduced to +2
degrees per second or less.

Telemeiry Subsystem: The following quantities and events are typical
telemetry monitor signals:

-104-
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Sampling Rate
ITtem (sam?les per second)
Magnetometer, P 2.5 (Delta 2 and Delta 3)
Magnetometer, @ 2.5 (delta 2 and Delta 3)
Magnetometer, R 2.5 (Delta 2 and Delta 3)
Selective address monitor 2.5
Gas pressure 2.5
Gas temperature 2.5
P~axis valve commands Continuous
Q=axis wvalve conmands A Continuous
Roli valve commands Continuous
Power monitor 2.5
Event monitor 2.5
Command monitor 2.5
Secure command monitor 2.5
Mode and event monitor 2.5
Voltage monitor 2.5

Unsecure commands through Zeke command shall turn on the Satellite
Recovery Vehicle telemetry so the status of the BUSS subsystem
can be determined.

Zlectrical Power and Distribution Subsystem

Provision will be made to bypass one BUSS-mode Zener diode module by
primary command but, once commanded, this module will remain bypassed
for the remainder of the flight. However, this bypassed module may be
reset during ground test with a hardwire command, There is no provision
for Dbypassing the other Zener voltage-dropping diode module, which is
in series with the 28 vde from the primary telemetry test mode. Voltage
for the therwmostat and heaters mounted on the pneumatic regulator shall
be supplied directly from the primary power source.,

-105-
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‘ E. A,G.E. Interface

PR

' The following functions shall be provided through the umbilical:
1. RF signal input (coaxial).
2., Command reset.
3. Execute monitor.

L, Gas fill temperature.

@

5. Gas fill pressure,
&. Solennid fill valve

T. Auxiliary timer speed-up.

-106-
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z.2.a0 Configuration

The configuration of the Satellite Vehicle shall be in accordance with the
drawings and specification listed in Table 3.6 and engineering date assembled
taereunder, '

TABLE 3.6 SV CONFIGURATION

Task
iten Description/Nomenclature 88 89 96
L. Satellite Vehicle Assy. 2L8EPLOGLL  2LB8E2L0OGL2  2L48E2L0GL3
6 Interface Drawing 238R802 238R802 238R802
3. Cperational Software/Hdwre.
Constraints & Limitations ~  8VS 5318¢C SVS 5318C SVS 5318C
b, ux%./Int. Environmental Design
Criteria SVS L379 SVs L379 svs L379
5. EMI Deviations to MIL-I-26600,
Specification SVS L6k SVS L36h SVS 4364
6. Command Definition Spec. SVS 5329G  5VS 5329G SVS 5329G
7. System Acceptance Spec, SVS 5388 SVS 5388 VS 5388
Add. 88E Add. 89B Add. 90A
8. Operational AGE System Spec. SVE 395LC SVS 395kC SVS 395kC
9. Interface Spec., Tracking Station SVS 4201C SVs k201C Svs k2o1c
iC. PALC II/SV Interface Spec. 8VS 5013 SVS 5013 SV5 5013
11 Booster/SV Interface Spec. SVS 4382 SVS 4382 SVS 4382
Add. 1 Add. 1 Add. 1

-107-
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3.4 GENERAL FEATURES OF DESIGN AND CONSTRUCTION

. 3.4.1 SELECTION OF MATERIALS, PARTS, AND PROCESSES

Matcrials, parts, and processes shall conform to established government specifications
(milivary, federal) where available., Where such government specifications are not
available, General Electric Company Specifications have been issued or non-commercial
agency (AMS, AISI, SAE, etc.) specifications are utilized,

3.4.,2 SERVICE AND ACCESS

o

Yor complete serviceability, the vehicle must be completely disassembled; however, a
woriion of the components are accessible via doors when the vehicle is completely
acsembled. The access doors are located in the adapter and in the OCV; there are no
accoss doors in the SRV. These access doors permit arming of various squib-actuated
devices and provide access to primary batteries, backup battery, stabilization compo=-
nents, and spring and guide assemblies, The exact locations of = these doors are listed
in che detailed vehicle comstruction paragraphs.

3.4.,3 INTERCHANGEABILITY AND REPLACEABILITY

A1L components (structural and electrical) are replaceable and interchangeable within
chie following limits: '

a, Some cowponents are matched sets and must be replaced accordingly.
b. Some components require close~-tolerance alignments to other portions of the

. vehicle and therefore considerable time may be expended in order to replace
speciiic components.

O
N
1]

Vi
{

ome components require extensive testing in the complete vehicle system,
s testing would have to be redone.

=)

ia

The major structural components have bolted connections with hole patterns established
jol £y
by matched and coordinated tooling.

3.4.4 IDENTIFICATION AND MARKING

All detail and assembly part numbers are identified per General Electric drawing
11843525,

Euterior venicle lettering is don2 by decals per General Electric drawing 238R847
aad 242R4C7.

Satre S AJBRICATION

ign of the vehicle provides for a minimum of lubrication. The number of dif-
ricants have been kept to a practical minimum. ZLubrication requirements
ic equipment and components of the vehicle are specified in the individual
8

b

it 1

Tor spec
nt specifications.

o
Ee
&
[N
=
=
0]
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3.4.6  MAINTAINABILITY

. The wvechicle nas been designed such that cowmponent and equipment installation access-
ibility is as defined in Section 3.4.2. Replaceable or interchangeable components may

be removed without disturbing other components.
3.4.7 WORKMANSHIP

Workwmanship conforms to the practices prevalent in industry. Uniformity of shapes,
dimensions, fit, and performance permits interchangeability of items designated as
interchangeable, and permits replaceability of items designated as replaceable., There
shall be no cracks, breaks, chips, bends, burrs, loose attaching parts, loose electrical
connections, or any other evidence of poor workmanship in the wvehicle or its equipment.

3.5 VEHICLE GROUND HANDLING PROVISIONS

3.5.1 SHIPPING CONFIGURATICN

All vehicle sections are designed to be supported within containers at the structural
hardpoints as follows:

Item Support
Nose assembly Full bearing on outer shield (nose down)
Adapcer assembly (as shipped) Bolted support at Station 84
‘ OCV assembly (as shipped) Bolted supports at Stations 84 and 236

3.5.2 HANDLING CONFIGURATION

The vehicle is designed to be supported while in a horizontal attitude at vehicle
hardpoints as follows:

Item Support
Nose assembly Full bearing on outer shield
Adapter Clamped support at Stations 84 and &7
OCV assembly Clamped supports at Stations 124 and 209

n the vertical attitude, the fully assembled vehicle is designed to be supported at
e AGE bolt provisions at Station 230 (eight bolts equally spaced about the circum-
e of the vehicle) and clamping points at Stations 124 and 209 bulkheads.

Lo e

i3
[¢]

reven

All vehicle ground handling provisions are designed for maximum loads of 3 g to yield
when the vehicle is in the fully assembled configuration.

-109-
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SECTION 4

QUALITY ASSURANCE PROVISIONS

4.1 GENERAL

An Acceptance Test Program will be implemented to assure that parts, components,
subsystems, and systems conform to design specifications. All acceptance testing
will be accomplished in accordance with the quality systems requirements of MIL-
G-98584.,

ALl acceptance test failures will be documented and screened. Failure analysis
will be periormed and corrective action will be implemented where applicable.,
Rework will be performed as required and the hardware will be subjected to retest.
Retesting will consist of the entire acceptance test cycle, or whatever portion of
the test required to verify that the reworked portion is functioning properly.

4.2  COVPONENT ACCEPTANCE TESTING

4,2.1 GENERAL REQUIREMENTS

All srime components shall be subjected to Acceptance Tests as outlined in the
cownonent specification and according to the procedure described in the Quality
¢. Standing Instruction (8I). The SI coordinates the specification require-
s with test equipment and functional procedures. Special cables, test equip-
and procedures are all prescribed in the SI. Environmental conditions will
specified in SVS 2953B and reflected in the applicable component specifica-

AL prime cowponents will receive 100 percent acceptance testing and inspection
with the exception of one-shot devices such as pyrotechnics and batteries, These
lcems will be subjected to destructive testing on a lot sampling basis as specified
in applicsble component specifications.

4.2.2 ESTING PERFORMED

Acceptance Tests shall consist of the following:

L,2,2.1 Individual Tests

Tndividual tests shall consist of:

a. Visual examination of product.
b. Performance tests,

4.2.2,2 Qperability Assurance Tests

Operability assurance tests are conducted on each component (excluding BUSS Com=
porents; see section 4.2,.3.3) to assure a continued high quaiity level and to dis-
close potential failures due to production variations. Subsequent to this testing,
the components will be dispatched to Bonded Stock or to the Final Assembly Aveas,

~110=-
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4.2.3  THEST IMPLEMENTATION

-

4.2.3.1 Components and Materials Procured from Qutside Vendors

Test requirements shall be place on vendors to assure proper identification and
cperation prior to delivery of hardware to General Electric Spacecrait Department
(GE-8D). These requirements will be-specified by contractual quality control
s.ouvisions and controlled by GE surveillance and inspection and Government source
inspection.

Ci Receiving Inspection shall inspect and test incoming hardware as prescribed by
Guality Control Planning. This inspection shiall include but not be limited to:

a, Inspection and measurement of physical and mechanical characteristics.
b. Limited electrical tests such as hi-pot insulation resistance, and contin-
uity. GE will perform the operability assurance portion of acceptance tests

on those components where the requirement is not placed on the vendor,

4.2,3.2 (GE-3D Manufactured Components

.11 inspection and testing will be controlled by Quality Control Planning which
spyecifies detailed in-process and final inspection testing requirements.

¢ w@nts will receive a visual examination for damage upon receipt. If no
age is «vident, electrical components are tested on LMSC "Bread Board' No. 1521313«
505 {GFE) wer Acceptance Test Specification No. 1414246 and SVS 5373. Acceptable
components ave released for assemdly and unacceptable components are returned to
w38 for covrective action. Pneumatic components arve installed in the vehicle with~
out GE-SD testing.

4£.3 PRISYSTIM ACCEPTANCE TESTING

S.3.1  GENERAL REQUIREMENTS

guirements which form the basis for the system acceptance test program of prime
chicles for Program 206 are derived from the System Acceptance Specification (SVS
5388) as amended for that specific vehicle under test, All subassemblies, subsystems,
and systems zhall be tested,

4.3,2 PRESYSTEM TESTING

The objective of presvyatem testing is to assure that previously accepted components,
modules, and/or subsystems will perform to the requirements of SVS 5388 when they
arc assembled. into a major subassembly., Where applicable, components are calibrated,

lcak-tested, and/or aligned,

-111-
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4.4 CU3TEMS TESTING

. The objective of systems testing is to assure that all subsystems will perform in
accordance with SVS 5388 when electrically and/or mechanically mated as a system.

To meet this objective the following tests are performed:
&. System Compatibility Test,
b. System O.A. Vibration Test.
c. System Thermal Vacuum Test.

d. Final System Verification Test (TP-41).

~112-

Approved for Release: 2024/01/30 C05098946



05098946 Approved for Release: 2024/01/30 C05098946

b

' SVS 5364
SECTION 5

. PREPARATION FOR DELIVERY

Jac 8V is divided into cthree main components for shipment. They arc (a) the SKkV,
(o) the Adapter, ana (c¢) the OCV. The containers have provision for hoisting, ,
‘orxlliting, and stacking, and have skids with stowable casters. All containers

LOTKLLETL

zre insulated with polystyrene foam of sufficient thickness to maintain inside
tetperatures.  All containers are equipped with externally visible humidity indica-

shock overload indicatdrs and seven~-day recordin thermometers. Center of
3 J g
Each container is

TR EpoY
~a

oulonce and pick-up points are clearly marked on each container.
ciewned per MIL-P-116 (method C-1) prior to use.

-113-
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. o+ INTRODUCTION
THIS DOCUMENT CONTAINS A DETATLED LISTING OF THE NEFINED
SOMMANDS AND SFQUENCFS TO BE USED FOR VEHICLF 988 AND SURSFQUENT IN THE
PRAGRAM 206 ~-COMMAND AND CONTROL- COMPHTER PROGRAMS, CHANGES OR
* ADNTTIONS TO PRECEDING COMMAND DFFINITTION SPECIFICATIONS ARE INDICATED
AY AN ~ASTERISK- ALONG THE RIGWTHAND MARGIN OF EACH PAGE.
CONTENTS PAGE
+ Io S‘:OUEMCg INWEX ® ® ® ® » . ® . ° 3 ® » » » . ® » » . ® . 3"’4
TT. COMMAND FUNCTION ABBREVIATIONS o 4» v o ¢« o o o« o & o« o + 5=14
IT1., SEQUENMCFS AND RELATIVE TIME TAGS ., . . . ¢« « +« « o« « + .15-44
Iv.e INDIVIDUAL COMMAND RIT STRUCTURE DEFINITIONS , ., . . . .45-58
Vn CnMV‘A‘\‘D/‘S;Q“ENCE INDEX ® 8 e . ® ® ® ® ® @ . 'y ® [ ® » 059‘61

NOTE = USE DEFINFD SFQUENCES AT ALL TIMES. ANY FXCEPTIONS TO THIS
RULE SHAULD BF THOROUGHLY INVESTIGATED REFORE USE.
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PAGE

ND.
15
15
15
15
16
17

19 -

18
19
19
19
20
21
27
22
22
23
04
24
24
25
25
26
26
27
27
28
28
29
29
20
31
31
22
3?7
332
34
34
35
35
35
36
37
IR
39
40
41
41
47
47
43

SEQ.
ND,
101
102
103
104
108
106
107
108
109
110
111
112
114
115
116
117
119
121
122
123
174
128
126

127

128
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
1585

Approved for Release: 2024/01/30 C05098946

SEQUENCE
NAME
PAD 1
PAD 1
PAD 3
PAD 4

ACQUTRF TUMBLE
ACOUIRF FHWD

SPEC STAT PASS
STATION PASS

SPEC STAT PASS=REC

VARTABLE STAT CONTACT
VARTABLE STAT CONTACT

PR RECNRD

CYCLF RECORDER

IR RECORD (2]

IR RFCORD (9.5}

TR RFCORD [13]
RECORD CURRENT [2]
TC TFST

TP TEST [AFTER PASS]

CP TFST [MID PASSI
CT INITIATE

CPA/R FXFRCISE [30/30])

HEALTH CHECK
FA EXERCISFE

SECURE WORD CHECK

PPN RLINK

YAW AROUND TO REV.,
YAW ARDUND T0O FWD,
POWN

1P

AC BACKUP SPECTAL
ROILLL MATRIX

AC BACKUP

NCV RLEED-PRES

OCV RLFED

NRRIT ADJUST - 4
NRBIT ADJUST =~ 2
ORRIT ADJUST - 3
GAS NEPLFTION
NISCON=1

NISCON=2

ALTERNATFE SEPARATE
SEPARATE

SECURE

EMERGENCY RY RFCOVERY

NCV NERONDST=-AC

FMFRGENCY OCV DEROOST

RA EXERCISF
TR DDRMANCY [R1=-)
IR DORMANCY [R1+)

TELL TALE = PRIMARY

L d + +

PAGE

CMD. ASSEMBRLY MODNE
IN C+C COMP, PROG,

MIXED, TC
MIXED, TC
MIXED, TC
MIXED, TC
MIXED, TC
MIXED, TC
MIXED, TC
NORMAL , MIXED
MIXED, TC
MIXED, TC
MIXED, TC
MIXED, TC
MIXER, TC
MIXED, TC
MIxED, TC
MIXED, TC
MIXED, TO
MIXED, TCO
MIXED, TC
MIXED, TC
MIXED, TC
MIXED, TC
MIXED, T{
MIXED, TC
MIXEDR, TO
MIXED, TC
MIXED, TC
MIXED, TCO
MIXED, TO
MIXED, T
MIXED, TC
MixgED, TC
MIXED, TC
MI¥ED, TCO
MIxED, TC
NORMAL, MIXED, TC
NORMAL, MIXED, TC
NORMAL , MIXED, TC
MIXED, TC
MIXED, TC
MIXED, TE
MIXED, TC
MIXED, TC
MIXED, TC
MIXED, TC
MIXED, TC
MIXED, TC
MI¥ED, TO
MIXED, TC
MIXED, 1€
MIXED, TC
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+ 43 156 TELL TALF « BACKUP MIXED, TC
43 157 PR CH+ TEST MIXED, T
44 158 RUSS EXECUTE [F+) MIXED, TC
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@

oMn,
TYRE

SSPC
V0.1

+ SSPC
NO L, 2

WORD

JUE N

PGP QI Y

O O U A O Y Y

BIT
NOD,

- s we e e

29
30
. 31,32

33
34
35
36

29
30
31
33
34
35,36
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COMPUTER PHASE
RFECORDER 1

PR2

PR3

GFE 1~C25

YAW DB

PITCH DB

ROLL nB

TM REAL, BUSS TM
RFCORDER 2
VFRLORT

PPD

GFE 1-C25

TIMFR MODE

P e e

/0

S S R e W e W R A

A/B

ON/OFF
SET/RESET
SET/RESFET
ON/OFF
FINE/COARSE
FINE/COARSE
FINE/COARSE

ON/ZOFF
ON/OFF
ON/ZOFF
ON/ZOFF
ON/OFF
6R,12R,
6F,CD OFF
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PAGE

ARBREV,

CP

R1
PO,PP
PS,PR
cp

Y

P

R

T
R2

S

C

CcpP
6R,12,
6}00"’

5

STATES
1/0

A/B
*f -
N0,01
10,11
A f o~
FsC
FsC
FrsC

+ /-
) -
-
) -
b f o=
00,01
10,11
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® .

R W o BTGB T @D Wb g e W A Ge s W e s W

MD, BIT STATES STATES
TYPE WORD NO. FUNCTION 170 ARBREV, 1/0
+
1SPE 2 3 ARM ON/NORM ARM
V0,1 32 ENGINE 1 ON/NORM E1+
> 33 ENGINE 2 ON/NORM ED+
> " 34 DISCONNECT 1 ON/NORM DS1
. 5 35 BUSS EXECUTE ON/NORM BUX
nse 2 16 RFCORDER 1 ON/OFF R1 +/-
VO, 4 D 17 YAW LFVEL LOW/HIGH Y L /H
> 18 PITCH LEVEL LOW/HIGH P L/H
2 19 ROLL LEVEL LOW/HIGH R L/H
> 01 YAW DR FINF/COARSF Y F/e
> 59 1R OFF/DS1 ENABLE  ON/OFF INE +/-
> >z ACA OFF/BUSS ON ON/OFF ARE “/-
ENABLE
. 2 26 PITCH DB FINE/COARSE P F/c
> 27 ROLL DB FINE/COARSE R F/C
> 8 GFE 1~C15 ON/OFF TC ./-
> 29 FIY,YAW GYRD UNGG. FWD/NORM Fe
> 30 YAW TORQUE ON/OFF Ta +/-
. . > 31,33,34 C20/21 ENARLE/DISARLE 0,1 000,101
GFE 1620 SET/RFSFT 2,3 110,111
GFE 1021 SET/RFSET A 100
> 32 FIY,YAW GYRO UNGG, REV/NORM £
> 35 RATE RODFS OFF /0N RT -/+
' > 34 GFE 1-C24 ON/OFF CH ‘)=

Approved for Release: 2024/01/30 C05098946
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TMn,
TYRE

-

NSPC
NQ .5

+

WORD

NN NN NN NN AN NN b b b

[AS IR

BIT
ND-

o W o e am W wn ow

31
32
33
T 36
N1
ne
n3
N4
05
n7
08
09
10

11
12

13

39
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SPC FUNCTION BIT DEFINITION

- o e PP g e ae W T @

FUNCTION

R + P GYRO

PRENAC BYPASS

FILY,YAW GYRO UNCG.

PITCH ZERO

PITCH DOWN

ENVIR PWR ON

ENVIR PWR OFF

0CV TANKS

STAR FILL=LINE

IR SIGNAL

SFARCH MODE

GFE 1-C17

GFE 1~-C18

CNMPUTER PREARM

IR PREAMP/TOTAL

CURRENT RECORD

OCV/AGENA

DISCONNECT 2

GFE 1-C16

H30 TRANSFER

GFE 1-C24

AC

COMPUTER TIMER
BYPASS

RV/OCV SEP

ocVv ENG

Approved for Release: 2024/01/30 C05098946

STATES
170

UNCAGF/NQORM
ON/NORM
REV/NORM
ON/NORM
ON/NORM
ON/NORM
CFF/ZNORM
PRES/NORM
SEAL/NORM
ON/OFF
OFF /NQORM
ON/NORM
ON/NORM
ON/NQRM

PREAMF/TUTAL

SEP/NORM
ON/NORM
ON/OFF
ON/NORM
ON/OFF
ON/OFF
ON/NDRM

ON/NORM
CUTOFF /NORM

CPR

ovSs
ns2

TRA
CH
AC
cT

SEP
E-

PAGE

-

7

STATES
1/0

/-

+/-

A/M

+/-
-
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TYPE
psPC
NO,2

SUB

FIELD

C N Y

TYRE

nsec
NOL3

SUR

FIELD

- TR wp -

* REPRESENT NEC VALUES,

-
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EXAMPLE~ AA/RB CC.C+DD.DF+DD,DFFF

WORD

- oap ww w

[AV IS

s

BITS

- e o

29-34

15-20

2-8
2123
26=29

9,10
30,31

32-36

11-14
35,36

EXAMPLE~ AA

WORD

N ==

2

BITS

LR N ]

29-34
35,36
1-8

21-23
26-29

30,31

32~36

FUNCTION
GFE 1-C1
0 1-Cé6

GFE 1-C1
To 1-C6

T4 - T1

ANGLF
ANGLF
ANGLF

ROLL
ROLL
RoLL

RATE
RATE

ROLL
ROLL

GFE 1~C8
T™® 1-C12

[T2-T4/
/T3=T2]

CCC.C+DD,DEFF

-

FUNCTION

LI A R T Y

GFE 1-C1
T0 1-C6

T2=-T1

ROLL ANGLFE
ROLL ANGLF

ROLL RATE

GFE 1~C8
™ 1-012

+ +
PAGE
[GG.G/GG,G)
REPRESENTATION

G wm e mnoEm W un Gm D e B o we W Mp W M wn am W

« TWO OCTAL DIGITS

[BITS 29~31,32-34)

THO OCTAL DIGITS
[RITS 15-17,18-20)

TIME PERIDD IN

SFCONDS

(10.1 SFC

TO 30.5 SEC.]

ROLL ANGLF

ROLL RATE~LOW

MEDTUM (M1,
HIGH [H]

[DEG.]

(L,
OR

TWO OCTAL DIGITS

BITS 32~33,

TIME PERIOD

34-35

{SEC,]

REPRESENTATION

* TWO OCTAL DIGITS

[RITS 20-31,32-34)

TIME PERIOD

TO 102,

ROLL ANGLE

(0.1
4 SEC,)

IDEG,)

ROLL RATE~LOW (L1,

MEDIUM [M]
HIGH [H]

nR

TWO QCTAL DIGITS

BITS 32~33,
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TO DECIMAL CONVERSION FOR PSPC 2/3 COMMAMDS,

NCTAL

Y

DEC,

ocT,

DEC.

ocT.

DEC.

oeT,

DEC.

onr.

M ONNA@L O NT w CWNM@
COWLCT LN OT 9T T g ¢t

CHE NM TN O O N TN O~
MO OO OO O OSSN NS

NG 9 MO o€ v SO

v ol e e e e DN OGP QDN N R

SN TN CN O e N DG

T T T AN DD DO DN

DN AN NS oo oo o oo

QAN TN O QNN <D O
NOAUNNNNNNNMM MMM e

COMNTNT IO NG T MO e O

MMM MDD S IN I i In

C OO e v et v ot ed v
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SVS 5329 PAGE

FOR THE PURPNSE NF NNING «CANNED= ROLL EXERCISES AND
VEHMICLE STABILIZATION HEALTH CHECKS PROCEED AS NOTED
RELOY, THE RATE VALUES STATED ARE ANTICIPATED VALUES,
NOT SPEC VALIIFES, ASSOCTATED WITH CURRENT NOZZLE SI7E
A TNERTIA CONFIGURATION,

THE FOLLOWING EMPIRICAL FORMULAS AND CRITERIA SHOULD BE
HTILIZED wWrrs NEFINING DSPC 2/3 COMMANDS IN SEQUFNCES
TO INSURE SUFFICTENT TIMF INTERVALS FOR ROLL MANFUVER
COMPLETION, THE TOTAL TIME TO COMPLETF a4 ROLL MANFUVER
FOR A GIVEN ROLL RATFE 1S AS FOLLOWS -

LOW RATE, [NEL THETA/D0,261 + 3,0 SEC, [DOES NOT APPLY
FOR DEL THETA
e L . = 0,709 DEG,]
e ®aTe,  [DEL THETA/L.611 + 1,6 SEC, [LUOES NQT APPLY
FOR DEL THETA
- o = 0,709 DEG.]
HIGr RATE, [DEL THETA/3.121 + 2,6 SEC, [APPLICABLE FpR
. DEL THETA
IREATER THAN OR EQUAL TU 4,963 DEG., ONLY]

hrFkE NDEL THETA=THE DELTA ANGLF RETWEEM RULL MANUEVERS,

A TANEUVER OF 0,709 DEG, SHQULD BE PERFURMED IN LOW AND
TACS A TOTAL TIME OF 5,5 SEC, THE MINIMUM DEL THETA
FOR THE 131 RATE 1S 4,943 DEG,

THE [71 HITS COKRESPONNDING TO A GIVEN ROLL ANGLE ARE
CALCHULATED AS FULLOWS=
IX)] = 64 = [THETA/ZU,709]
2

WHERE (L] THETA 1S A +/=- ANGLE ROUNDED TD THE NEAREST
TENTH, TN THE RANGE FROM =44,7 T0 +45,4 DEG,
(2] THE QUANTITY, [THETA/Z0,7091 IS ROUMDED TO THE
NEARFST WHOLE NUMBER,

VBN IN] TS CALCULATED AND REPRESENTED RY 7 BITS,

»
@hYtQSF THEIR OHDER ANN PLACE THEM IN THFEIR RESPECTIVE
NEFPL 243 COMMAND 81T POSITIONS,

TH= MATRIX OF RITS RFPRESENTING ROLL RATES IS - LOW 00

MED N1
HIGH 11

Approved for Release: 2024/01/30 C05098946
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SVS 5329 PAGE 11
. . NSPC 2/3 TIME PERIODS AND THEIR RINARY CONFIGURATION
ARE AS FOLLOWS =
Al DSPC ?

LR R

(T2-711 NR [T4~T3-0.1]

{11 SFCONDS
[12-7T1] z 3.5 + X[0.4]
10 10 in
- WHERE X =0, 1, 2, .., 15
10

[2] BYNARY =~ REVERSE THF ORNER OF THE FNUR
RITS WWICH REPRESENT (X

* ?
[TE-T2]
{11 SFCONDS
+ [TE»T2) = 3,0 + Y[1,2]
10 10 1N
WHERE Y = 0s 15 20 oo 7

= N
&
{?)] BINARY = REVERSE THF ORDEP OF THE THRFF
BITS WHICH REPRESENT TV}

?
+ (rd=-T1]
[T4~T4] = 201T2-T11 + [T3-T21 + 0.1
R1 DSPC 3
 m e aeee
FTe~T11
{11 SFCONDS
(T2~T11) = [[1023 - 717107
* 10 10
NHERE Z s 0’ ‘1’ 2) a0 ﬂn?2
10
+ [2] BINARY = REVERSE THF ORDER OF THE TEN BITS
WHICH REPRFSENT (73
2
AS SPECTAL CASE
0 e e e o oo oo o o -
. WHEN TT2-T11 = 102.4 SEC. THE 10 RITS ARE
10
GIVEN BY 1111111111
+ THE QUANTITY (T2=-T1] = 0 SEC. DOES NOT FXIST

i0
Approved for Release: 2024/01/30 C05098946
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PAGE

THF TARLE RELOW MAY RBRE USED ON ORBIT FOK ASSISTANCE
Tl UALCULATING TIME TAGS AND DEFINING DESCRIPTORS FOR
ROLL MANFUVER SENUENCES THAT ARE NOT DEFINED IN THIS

SPECIFICATION,

DELTA
NELTA  ROLL
STEP (NEG]

1 0.709

2 1.418
3 2.127
4 2,836
5 3.545

7 4,963
8 5.672
9 5,381
10 7.,090
11 7.799
12 8,508
18 9.217
14 9.926
15 10.635
16 11.544
17 12.053
18 12.762
19 13,471
20 14,180
21 14,889
24 15,598
25 1e.3n7
24 17,016
25 17.725
26 18.434
27 19,143
28 19,852
29 20,561
30 21,270
31 21.979
32 P2,088
33 23,397
34 24,106
35 24,815
36 25,524
37 26,233
38 26,942
39 27.651
40  28.360

LOW

57 .6

65,8

71'2

MEDTUM

(X IR PSRN AN ]
OB A

[0 230 1 RS J I N Y

O N I G

DN
® @ # @ oo

[F3 300 ¥ SR oS 1]

o OO0 &
- @ & @ @8

R
NN o
N D G U@ O N

JEN
L]
-

FEE

13,5
14,0
14,4
14,9

15,8
15.7
16.2
16.6
17.1

17.5
17.9
18,4
18.8
16,3
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HIGH

B S Y

® & & @

MY PO RO

Gyt o

® ® B @ @

[AS IR RN IS 1 o8 = 0o O b

NN OO

* &« B = @

[eclle SRR N IR NS
& ®» @ B B
W GO b

O D O o O
- ® ®» ®» &
Vi o o O

3 b

Lo B cau Vs BV o
s 3 ® e =
[ W N S e ]
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o

NELTA

STEP
41
42
43
44
4%

46
47
48
49
5

51
52
55
54
55

56
57
58
59
60

61
62
A3
64
65

fH 6
67
(8
£9
70

71
7
73
74
75

76
77
78
79
B0

31

82
B3
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DELTA

ROLL

[DEG)
29,069
29,778
30.487
31,196
31,905

32.614
33,323
34,032
34,744
35,450

36,159
36,868
37.577
38,286
35,995

39.704
40,413
41,122
41,831
42,5490

43,249
45,958
44,667
45,376
46,085

46,794
47,503
48.212
448,921
49,630

50.339
51.048
51.757
54,466
53,175

53,884
54,593
55,3802
56,011
56.720

57.429
58,138
58,847

LOW

MEDIUM HIGH

= W ro o

12.0
12.2
12.4
12.6
12.9

13.1
13,3
13.6
13.8
14,0

14,2
14,5
14,7
14.9
15,1

15,4
15.6
15,8
16.1
1643

16,5
16'7
17,0
17,2
17.4

176
17.9
i8.1
38Q3
18.6

18.8
1%.0
19.2
19‘5
19.7

19.9
2041
20.4
2046
20,8

2141
2143
?1.5
-7

0

+ +
PAGE
CONTIRUED
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N

DELTA

STEP
£6
87
By
BY
9y

91
¢e
23
94
85

96
G7
ed
c9
ing

101
wne
108
in4
ith

106
107
ic8
109
110

L1l
112
113
114
115

116
117
ils
119
120

12

122
123
124
125

126
127

DELTA

ROLL

[DEG]I
60,974
61,683
62,3592
A3.101
68,810

64,219
65,228
65,927
66,646
67,385

68,064
68,773
A9 . 482
70.191
70,900

71.609
72,918
73,027
73.736
74,445

75,154
75,863
76.572
77.281
77,990

78,699
79,408
8p,117
B0.,826
81.535

82.244
R2.953
B3,662
84,371
85,080

RE,789
86,498
87,207
B7.916
88,625

B9,334
90,043

LOW

MEDIUM HIGH

Approved for Release: 2024/01/30 C05098946

2242
22.4
2246
22.9
23,1

28,3
23.6
23.8
24,0
24,2

24,5
?4.7
24,9
25,1
?5'4

25,6
25,8
26,1
26.3
26.5

26,7
270
27.2
2744
27 .6

27.9
26,1
28,3
?8!6
28.8

29,0
29.2
29,5
29,7
29,9

30.1
30.4
30:6
30.8
31,1

31,3
31.5

PAGE

14
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SVS 5329 PAGE 15
‘l' +  SEQUENCE NO, 1M1, 102, 103, 104 = PAD 1, 2, % AND 4

JSAGF - THESE PRE~LAYNCH CHECKOUT SEQUFNCES ARFE PAN LOADED AT VAFB I[N
DELAY LINES 1, 2, 3, AND 4 RESPECTIVFELY. 7ZERO TIMFE FOR THF
SEQUFNCE IS LIFT OFF MINUS 100 SECONDS.

+ TOMMAND 283 IN SFQUENCF 104 IS USED TO KEEP THF RFCORDER ON
POWERED FLIGHT,

DURING

SFQUENCF 101 -

+ TIME
TAG
+1.0

CMD
ND
219

+2.0
+ +3.0
+4.0

219
219
219

* TIME
TARG

+13.0

cMD
NO.
219

+14.0
+15.0

219
219

TIME
+ TAG
+23.0

cvD
Ng.
219

+24.10

TIME
TAG
+ +31.10
+42,0
+44.,0
+45, 0

C+D
NO .,
219
482
152
283

COMMAND DESCRIPTNR
T+R2«Q+(C+CP=6R
T+R2~S+C+(CP=-4R
T+R2=Q+C+CPw=gR
T+RP=-Q+(C+(CP=6R

SFQUENCE 102 "

COMMAND DESCRIPTNR

T+R2-S+C+CP=AR

T+R2~Q+(+[P=4R
T+R2-C+(+CP~4R

SFQUENCE 103 =
COMMAND NDESCRIPTOR
T+R2=S+C+CP=§gR

T+R2-5+C+CP=12

SFQUENCE 104 -

COMMAND DESCRIPTOR

T+R2=8+C+CP=§R

04 NDO.1+00,0L14
T+R2-8+C~CP~1?

CPB R1+PQ CP-YF PC RC

LO

B G N

= ww gm e e oo aw g

LO

- D W e o

Lo

Crd D R

Approved for Release: 2024/01/30 C05098946

SIGNIFICANT
EVENTS

T+T ON,PPD ON
CP~-
PPD
PPD
FPD

ON
ON
ON

SIGNIFICANT
EVENTS

T+T ON,PPD ON
cep-

PPD ON

PPD ON

SIGNIFICANT
EVENTS

T+T ON,PPN ON
cp-

T+T ON,PPPR ON
CP-,MODFE 12R

SIGNIFICANT
EVENTS
PPD ON
ROLL +
PPD OFF
RFC.ON

0.0l
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SVS 5329 PAGE 16
’ . SEAUFENCE NO, 105 = ACQUIRE TUMBLE

ISAGE - AGENA/SV TUMRLING TO SV ACQUISITION

SET PRFDAC 70 PITCH 7ER0O, SEPARATE SV/AGENA, ACTIVATE AC STABILIZATION
* SYSTFM, UNCAGE R + P GYROS =~ STARILIZE ON THFSF AXES, DAMP 0OUT YAW
RATE., AT A LATER TIME WHWEN TELEMETRY PATA INDICATFES R, P, + Y AXES
ARE ACQUIRED FORWARD, SEARCH MODF OFF SHOULD BF COMMANDED USING
TO4MAND NUMBER 387,
THIS SEQUFNCE SHOULD BE FOLLOWED RY 2 RECORD SEQUENCES TO
* RECORD IR PREAMP FOR THE ENTIRE NRRIT,

SFQUENCE 105 =  ACQUIRE TUMRLE

N e P O T T D W W He T G W W PR WD WD W0 TE L, s R GW G e W 05 W B0 e o BB W

TIME CMD COMMAND DESCRIPTOR LO SIGNIFICANT
+ TAG NO, EVENTS
~ 40.0 395 P7Z [R~1+TM CH+AC~ 12 PITCH ZFRO,CH+
IR PRFAMP
= 10.0 332 R1+4YLF PHC RHC IDF=ABFE=TC=TN=RT+CH+N 7 REC.ON,RT»
+ 0.0 370 IR-1+40VS TM CH+AC~ 1 OCV/AG SEP
+ + 3.6 395 P7 IR~1+TM CHe+AC~ 11 AC INIT.
+ 3.9 332 R1+YLF PHC RHC IDF~ABE=TC-TQ-RT+CH+D 2 AC INIT.
+ 4.2 381 RPU IR=I+TM CH=AC+ 3 CHe,RPU,ACA ON
+ 11.9 306 R1+YLF PLC RLC IDF=~ABE-TC=TR=RT=~CH-N 6 STAR,INIT
+ 12.2 385 [R+1+TM CH-AC+ 4 IR ON
. + +132.5 482 01 00n,.1+00.,0014 10 ROLL + 0,.0L
+132.8 312 R1i+YLC PLC RLC IDF~ABE-TC-F+TO0-RT~CH=-N 5 STAR,INIT
FLY FwWD
+400.0 291 TIMER RFSET 9 KFEP REC,ON
+530.0 323 R1-YLC PLC RLC 1DF-ABE-TC~TQ-P1~CH-N 8 REC.OFF
¥ STAR.INIT
+530.3 389 IR+]~TM CH~AC+ 13 TOTAL 1T
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SVS 6329 PAGE 17

SEQUENCE NO, 1068 - ACQUIRE FWD

JSAGFE - AGENA STABLE FORWARD 7D SV ACQUISITION

AITH AGENA CONTROLLING ATTITUDF IN A STABLF HORIZONTAL

SLY-FORWARD COMDITION, THIS SEQUENCE WTLL SFPARARATE THE SV

TROM AGENA AND INITIALTZFE SV ATTITUDE CONTROL TO A COARSE LIMIT CYCLF,
40RTZONTAL, FLY-FORWARN CONDITION,

7ERQ TIME OF THIS SENUENCE IS LIFT OFF PLUS 70f SECONDS. THIS
REJUTREMENT 1S TN AVOIN ANY CONFLICTS wITH AGEMA VENTING FOLLOWING
AGENA FNGINE CUTOFF,

SFUUENCF 106 - ACQUIRE FuWD

TIME CMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO, FVENTS
-5R0.0 372 SFS IR~1~TM CH+AC~ 17 FILL SEAL
= A0.0 332 R1+YLF PHC RHC IDF~ABE-TC-TQ-RT+CH+N 8 RFC.ON,CH+,RT+
- 40.0 391 P7 IR-SM-1-TM CH+AC= 1% PITCH 7ERD

SM OFF
- 20.0 375 1R~CPR 1-TM CH+AC~- 2 CPR
- 19.7 2R3 CPB R1+P0O CP-YF PC RC 18 CPB
+ 0.0 378 1R=T7«0VS TM CH+AC~ 1 OCV/AG SEP
+ J.6 391 P7 TR-SM~[~TM CH+AC~ 14 SM OFF
+ 3.9 332 R1+YLF PHO RHC IDF~ABE=TC-TA~RT+CH+N 3 STAR,INIT
+ 4.2 381 RPU IJR=T+THM CH=AC+ 4 CH=,RPU,ACA ON
+ 11.9 309 R1+YLF PLC RLC TDF-ABE~TC~TO~-RT~CH-~N 7 STARJINTIT,RT-
+ 12.2 385 IR+1+TM CH=AC» 5 TR ON
+ 70,0 309 R1+YLF PLC RLC IDF~ABF-TC=-TO-RT=CH=D 13 AC INIT.
+ 70,3 396 P7 TR+I+TM CH=AC+ 12 AC INIT,
+ 70.6 2R3 CPRB R{1+PO CP-YF PC RC 11 AC INIT.
+100.0 312 R1+YLC PLC RLC TNF~ABE-TC=-F+T0=RT~-CH=-n 6 STABLINIT

FLY FWD
+132.% 482 01 000.1+00.0L14 10 ROLL + 0,.0L
+300.0 2846 CPB RY~PO CP=-Y(C P RC 9 RFC.OFF
+310.0 389 [R+[~TM CH=ACw+ 16 TOTAL |
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SVS 5329 PAGE 148

SEQUENCE NO, 108 - STAT PASS

JSAGE -~ STATIONM PASS SFQUENCES WTLL AL1 HAVE THE 32ME SEQUENCE NUMRER
DESIGNATOR, INO, 1081, HNWEVER, THF INDIVIDUAL COMMANDS MAKING

1P THIS SEAQUENCE WILI VARY, IN GENERAI, A STATION PASS SEQUENCE WILL

ISUALLY CONSIST NF THRFE (3] STORED PRNGRAM COMMANDS [3-SSPC2-S].

THE FOLLOWING wILL RF ACCOMPLISHED BY THE INDIVIDUAL CNMMANDS, WHERE

T = 0 DEGREER CONE EMNTFR,

1ST COMMAND ([TIMF = T1~-90.0 SEC) TURN ON TRACKING AND TELEMETRY
TREAL TIME TM ONLYY EQUIPMENT, AUX THM NN, AND [IF DESIRED]
REC OFF MONE 2 [PLAYRACK],

2NN COMMAND [TIMF = T21 TURN OM PPD COMMAND L INK IF DESIRED, AT 4
NEGREF COME ENTRY [OR LATER] IN ANDITION TO EQUIPMENT
ALREADY ON,

IRD COMMAND [TIME = T31 TURN OFF ALL TT+C FUNCTINNS AT 2 DFGREF
CONE EXIT, POWFR CONTRNLLER [P.C.] RFMAINS ON,

THE POWER CONTROULLFR TIMER BITS In ALL THE TYPE SSPC-2 COMMANDS WILL
SE_ECT THE 6 MINUTF RESETTARLE MNDE. IN THE EVENT THAT TIME SPACING
RETWEEN ADJACENT COMMANDS EXCEEDS 5,25 MINUTES THE TIMER RESET COMMAND,
NO. 291,  WILL BF ADPED IN THE INTERVAI TO PREVENT TIMFR RUNOUT,

THE VARIATION TN COMMANDS CONTAINED IN SEQUENCE MO, 108 AS ASSFMBLFD BY
THE © + O COMPUTER PROGRAM IS DUF TO [1) AVAILABLE OR DESIRED FQUIPMENT
AT A TRACKING STATIOM, [2] TIMF NRURATINN OF THE STATION PASS AND

(37 STATIOM NVFRLAP NF THE TT #» 0 CONES,

STATION NBSCURA -
FAR POGD - DEFINE AZIMUTHS 175 - 2501 WHFKRE PPN ON IS DELAYED TO
& NEGRREF CONE ENTRY,
FOR ALL - WHEN PPD 1S ON, TM AND PPD SHOIULD RE TURNED OFF AT 2
NEGREE EXIT, WHEN PPD 1S OFF, TM SHOULD RE TURNED OFF
AT ZFRO DEGREE EXIT,
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SVS 5329 PAGE 19
SEQUENCE NO, 107 = SPEC STAT PASS
NO, 109 ~ SPEC STAT PASS = REr
NO, 110 - VARIARLE STAT PASS 1C+)
NO, 114 ~ VARTARLE STAT PASS 1C-)
JSAGF - IN THE NORMAL FUNCTIONING OF THE C+C COMPUTER PROGRAMS CFRTAIN
CRITERTA RFSUHLT IN THE DELETION OF THE NORMAL ASSEMBLY OF
STATION CONTACTS. IT 1S SOMFTIMES DESTRABLE TO HAVE THESE CONTACTS
ASSEMBLED, . THESF SFOUFNCES ALLOW THE r,G. [COMMAND GENERATOR) TO
-HAND SPEC- THE NESIRED STATION CONTACT,
SFQUENCE 107 '»  SPEC STAT PASS
TIME cMD COMMAND DESCRIPTNR LO SIGNIFICANT
TAR ND, EVENTS
- 90.0 201 T+R2=Q+C~CP+6R I T+T ONLCP=+
+ 30,0 213 T+R2-CS+N+CP+6R 2 PPD ON
+345.0 291 TIMFR RESFT 4 KFEP REC,.NN
DT « 0.0 2086 T-RZ2=-R=0~-CP+6R 1 TT+C OFF
SFQUENCE 109 =  SPEC STAT PASS=-REC
TIME cMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO. EVENTS
- 0.0 2N3 T+R2+8+(C=CP+4R 3 T+T ON
PLAYBK ON
+ 30.0 217 T+R2+8+(C+CP+6R 2 PPD ON
+345.0 291 TIMFR RESFT 4 KEEP REC,ON
nT + 0.0 206 T~R2«-Q~C=-CP+6R 1 TT+C OFF
SFQUENCE 110 =  VARTABRLFE STAT CONTACT [C+]
TIME oM COMMAND DESCRIPTOR LD SIGNIFICANT
TAR ND, EVENTS
- 90.0 203 T+R2+S+C~CP+6R 4 T+7 ON,CP#
+ 30.0 217 T+RZ+S+0+CP+6R 2 PPD ON
+345.0 291 TIMFR RFSET 3 KFEP REC,ON
DT + 0.0 211 T-R2-8-N~CP=§6R 1 77+C OFF,CP~=
SFGUENCE 111 = VARTARLE STAT CONTACT [C-]
TIME cMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO EVENTS
- 90,0 201 T+R2-S+(-CP+6R 2 T+T7 ON,CP+
: PPD OFF
+225.0 291 TIMFR RESFT 3 KFEP REC,ON
nT + 0,0 211 T-R2=-8~C~-CP=6R : 1 TT+C OFF,CF~
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SVS 5329 PAGE 70
SERUFENCE NO, 112 - PR RECORD

ISAGF - THIS SFQUENCF IS USED TO RECORPM A PR FUNCTYON, THE PR MODE I8
COMMANDED FOR 180 SECONDS WITH 900 SFCNNDS BFTWEEN EACH PR COMMAND. THE
VUMBER OF COMMAND PATRS [CMD NMS., 267 AND 2861 MAY BE REDUCED RY
IMITTING THE COMMAND PATRS STARTING WITH THE HIGHEST LOAD ORDER,

SFQUENCE 112 = PR RECORD

TIME evD COMMAND DESCRIPTOR LO SIGNIFICANT
TAR NO. EVENTS
+ D.0 267 CPR R1+PR CP=YC PC RC 2 PR
+ 180.0 286 CPR R1-PO CP=-YC PC RC 1 PO
+ 900.0 247 CPB R1+PR CP~-YC PC RC 4 PR
+10R0.0 286 CPB R1~PQ CP=YC PC RC 3 PO
+1800.0 267 CPB Rt1+PR CP-YC PC RC 6 PR
+19R0.0 2R CPB R1-PO CP-YC PC RC 5 PO
+2700.0 257 CPR R1+PR CP=YC PC RC 8 PR
+2880.0 286 CPB Ri-PO CP=Y(C PC RC 7 PO
+36n0.0 267 CPB R1+PR CP=-YC PC RC 10 PR
+3780,0 286 CPR R1-PO CP-YC PC RC 9 PO

Approved for Release: 2024/01/30 C05098946
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5329
SEQUFNCE NO, 114 - CYCLE RECORDER

NG, 145 IR RECORD (2}
NG, 115 IR RECORD (6.5])
NO, 1447 = IR RECORD [133
NO, 118 -~ ORBITAL RECORD P77
AN, 119 - RFECORD CURRENT (2]

GF - SV STABLF

PAGE 21

TO ACCUMULATE ENVIRONMENTAL DATA THROUGHOUT CERTAIN PORTIONS OF THF
CHOICE OF VARIOUS AMOUNTS
THIS PERMITS SATISFACTORY SAMPLING
PERIODS FOR DETATLFED POST FLIGHT ANALYSIS,

+ “lg

STON

TIME
TAG
0.0
25.0
?600
270.0
2R3.0
2R4.0
540,.0
583.0
554.0
810.0
823.0
+ 824,10
+1080.0
+1003.0
+1064,.0
+1350.0
+1379.0
+13R80.0
+1620.0
+1636.0
+16%7.0
+1890.0
+1906.0
+19n7.10
+2140.0
+2176.0
+2177.0
+2430.0
+2446,0
+2447 .0

T

[WHOLE REVS,
9F RECOGRDING TIME

CMD
ND.
284
286
190
284
2864
190
284
2RA
190
284
286
130
284
286
190
284
286
190
284
286
199
284
2846
1590
284
286
190
204
286
190

IS POSSIBLE,

SFQUENCE 1

o s AW o e own o 4w o

COMM

CPB R1+P0O CP+YC
CPB R1-PO CP~-YC
T=RP=Q~0=CP=CD~
CPB Ri+P0O CPR+YC
CPB R1~-PO CP=-YC
T-R2=-¢-C=-CP=-CD=
CPB R1+PO CP+YC
CPEB R1~-P0O CP=-YC
T-R2=Q=C=CP~CD~
CPB R1+P0O CP+YC
CPE R1-PQ CP=YC
T-R2=8~-C-CP=-CD~
CPR R1+RP0O CP+YC
CPR R1=-PO CP=-YC
T=-R2-S=«C=CP=CN=
CPB R1+P0O CP+YC
CPB R1-PO CP=YC
T-R2=8=C-CP~CD~
CPB R1+P0O CP+YC
CPR R1-PO CP-YC
T-R2~8§=C-CP~-CD~
CPE R1+P0O CP+YC
CPB R1=-PO CP~YC
T-R2-8«(C=CP=CD~
CPB R1+P0 CP+YC
CPB R1=-PO CP-YC
T-R2-8~C~CP=~CD~-
CPB R1+P0O CP+YC
CPB R1=PO CP=-YC
T-R2=8=C=CP=CD~

14,
AND

PC
PC

PC
PC
PC
PC

PC
PC

PC
PC

PC
PC

PC
pe
PC
PC

PC
PC

PC
PC

OR PORTIONS THERENF1,

'~ CYCLE
DESCRIPTOR

RC
RC

RC
RC

RC
RC

RC
RC

RC
RC

RC
RC

RC
RC

RC
RC

RC
RC

RC
RC

RECORNER

- mpouwp W oem ouw W

e I e e
OO D WUIF N0 N O DO - O

NN
LAV I S |

NN A N3
¢ 30N BN I 7Y

v Rt )
O oo

SIGNIFICANT
EVENTS
REC.ON,CPw,CPB
REC.OFF,.CP~-
CD~
REC.ON,CP«+
REC.OFF.CP~
CD~
REC.ON,CPw+
REC,OFF,CP~-
CD~
REC.ON,CP#+
REC,Q0FF,CP~
ch-
RFC.ON,CP+
REC.OFF.CP~-
CD=
RFC.ON,CP=
REC.OFF.CP~
CD~
REC.ON,CP=
REC.OFF.CP~-
Ch=
RFC.ON;CP*
REC.OFF,CP~-
ch-
REC.ON,CP+
REC,OFF.CP~-
Ch~
REC.ON,CP+
REC.OFF,CP~-
Ch=-

THE ABOVE SEQUFNCE PROVIDES RECORDING PERIODS GF FROM 13 SECONDS TO 29

+ IETONDS DURATIDN,
CARABILITY AMD (.41 REVS,
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SVS 5329 PAGE 1?2
‘ + SEQUENCE 115 ~ IR RECORD 1?1

TIME  CMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG ND . EVENTS
-~ 10.3 385 IR+T1+TM CH=AC+ 9 IR PRFAMP

B - 10.0 281 CFB R1+P0 CP=YC PC RC 2 REC.ON
+ 20.0 286 CPB R1-P0O CP=YC PC RC 3 REC.OFF
+165.0 281 CPR R1+P0 CP=YC PC RC 4 REC.ON
+185.0 286 CPB R1~P0O CP=YC PC RC 8 RFC.OFF
+535,0 281 CPB R1+P0 CP=-Y( PL RC 7 REC.ON

+ +555.0 286 CPB K1-P0O CP=-YC PC RC 6 REC.OFF
+710.0 281 CPB R1+P0 CPeY( PC RC 5 REC.ON
+770.0 286 CPB R1-PD CP~YC PC RC 1 REC.OFF
+770.3 392 [R=1~TM CH=AC# 10 TOTAL I

+ THE ABOVE SEQUFNCE PROVIDES IR RECORDING AND USES 14 PERTENT OF THE
TOTAL RECORD TIME, THE SFQUENCF REQUIRFS 0.14 REVS.

SFQUENCE 116 = IR RECORD [9.5)]

@ D e B Gm OGP @ R OGP Gs wn BH g WP o B 4R GO R OB o, om % T OB Gp W e UM W 40 e W Oe

. TIME €MD COMMAND DESCRIPTNR LO SIGNIFICANT

TAG NO. EVENTS
- 0.3 385 [R+1+TM CH-AC+ 7 IR PREAMP
- 30.0 281 CPR R1+P0 CP-YC PC RC 6 REC.ON
+120.0 286 CPR R1-P0O CP=YC PC RC 5 REC.OFF

. » +225.0 281 CPB R1+PO CP=YC PC RC 4 REC.ON
+495.0 286 CPH R1-P0 CP-YC PC RC 3 REC.OFF
+690.0 281 CPB R1+PO CP-YC PC RC 2 REC.ON
+840.0 286 CPR R1~PO CP-YC PC RC 1 REC.OFF
+840.3 392 [R-1~TM CH=AC+ 8 TOTAL 1

THE ABOVE SEQUSNCE PROVIDES IR RFCORDING AND USES 62 PFRCENT OF THE
TOTAL RECORD TIME. THF SEQUENCE REQUIRES 0,16 REVS.
TH1S SFQUENCE “UST RF USED IN CONJUNCTION WITH SEQUENCE 106-ACQUIRF FWD,

¢ SFQUENCE 117 = IR RECORD (131
TIME  CMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG ND ., EVENTS
- 30.3 385 [R+1+TM CH-AC+ 9 IR PREAMP
. - 30.0 281 CPB R1+P0 CP=YC PC RC 2 REC.ON
+150.0 392 [R=1-TM CH-AC+ 3 TOTAL I
+170.0 399 [R=-T+TM CH=AC+ 4 IR PRFAMP
+350.0 392 IR=1=TM CH=AC+ 5 TOTAL 1
+375.0 399 [R-1+TM CH-AC# 6 IR PREAMP
. +555.0 392 [R-T-TM CH=AC+ 7 TOTAL I
+575.0 399 IR-T1+TM CH=AC+ 8 IR PREAMP
+750.0 288 CPB R1-PO CP-YC PC RC 1 REC.OFF
+750.3 392 IR=1-TM CH-AC+ 10 TOTAL 1

THE ABOVE SEQUENCE PROVIDES 715 SECONDS OF [R RECORDING AND 65 SECONNS
L ¥ TOTAL CURRENT RFCORNING AND USES 80 PERCENT OF THE RECORDER
APARILITY. THE SEQUENCE REQUIRES 0.14 REVS.

+
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SVS 5329 PAGE 23
. + SEQUENCE 119 =  RECORD CURRENT 121
TIME  CMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO. EVENTS

IRG IRaT=~TM CH~ACH TOTAL I

284 PR K1+PO CP+YC PC RC 2

P

<3 O3 N

0
0
5.

- 3
* + 3 REC.ON

* 2R6 CPB R1-PO CP-YC PC RC 2 REC.OFF

+ 36.0 190 T-R2-S~M-CP=CD- 1 Ch=

+ 216.0 284 CFB R1+P0 CP+YC PC RC 6 REC.ON,CP+

+ 256.0 286 CFB R1-P0O CP-YC PC RC 5 RFC.OFF,CP-
. + 257.0 190 T-Q2-S=C=CP=CD= 4 CD-

+ 437.0 284 CPR R1+P0O CP+YC Pr RC 9 REC.ON,CP+

+ 4R2.0 286 CPB R1-PO CP-YC PC RC 8 REC.OFF,CP~-

+ 4R83.0 190 T-R2-S-r=CP-CD- 7 CD~

+ 663.0 284 CPB R1+P0 CP+YC PC RC 12 REC.ON,CPs
. + 713.0 286 CPB R1-PO CP-YC PC RC 11 REC.OFF,CP~=

+ 714.0 190 T~R2-S=-C=CP=CD~ 10 CD-

+ 894.0 253 CPB R1+P0O CP+YC PC RF 15 FINF DB

+ 89%5.0 284 CPR R1+P0 CP+YC PC RC 16 STAR.INIT

+ 939.0 286 CPB R1-P0 CP-YC PC RC 14 REC.OFF,CP-
. + 940.0 190 T-R2-S=-C-CP-CD~ 13 ¢cn~-

+1360.0 284 CPB R1+P0D CP+YC PC RC 19 REC.ON,CP#

+1400.0 286 CPB R1-P0O CP~YC PC RC 18 REC.OFF,CP-~

+1401.0 190 T-RP~S-C-CP=CD~ 17 CD=

+1581.0 284 CPB R1+P0 CP+YC PC RC 22 REC.ON,CPs

1.} . +1616.0 286 CPR R1-PO CP-YC PC RC 21 REC.OFF,CP-
+1617.0 190 T-RP~S=-C-CP=CD~ 20 Cn-

THE ABNVE SEQUENCE PROVIDES SEVEN [7) RECORDFD SAMPLES OF TOTAL CURRENT,
TOMMAND 190 IS USEND TO TURN THE C£,D. OFF ONE SFCOND AFTER THE END OF
+ SATH RFCORDING PFRION RECAUSE OF C.D. VOLTAGFE THERMO CONSINERATIONS,
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SEQUENCE NO, 124 = Tc TEST

PAGE 24

ISaGE - THIS SFQUENCF IS FOR A FLIGHT FXPERIMENT WHICH WILL RE PERFORMED
AT VARTQUS TIMES DURTNG THE MISSION,

TIME CMD
TAG NO,
.0 284
.0 339
+ 0.0 487
+120.0 3721
+121.0 286

SENURNCE NO, 12

SFQUENCE 121 ‘* TC TEST
COMMAND DESCPIPTUR L0

CPB R1+P0O CP+YC PC RC

R1+YL™ PLC RLC IDFE~ABE=TC+TO=RT=CH~N
64 040.0-06.4L14

R1+YL{ PLC RLC IDF-ABE=TC-TO-RT=CH~0
CPB R1-PO CP-YC PC RC

[ACIE AN I N 72

2 - CP TEST [AFTER PASS)

SIGNIFICANT
EVENTS
RFC.ONJCP*
TC+

ROLL - 6,41
TC-
REC.QOFF,CP~-

ISAGF - THIS SEQUENCF IS USED T0 CHECK THE CP FUNCTION AFTER A STATION

PASS.
.
TIME  CMD
TAR ND,
. B + 0.0 285
+ 0.5 404
+25.8 286

SFQUENCE 122 = CP TEST (AFTER PASS})

G D e T am G om M wm G TR TD g am Re WS AP Th om 4w gp om U SR B WD 9B 4N WR TR A R W8 WX

COMMAND DESCRIPTOR LO

CPB R1=-FPD CP+YC PC RC 3
64 015.5-06.4110 2
CPB R1~-P0O CP-YC PC RC 1

SEAUENCE NO, 123 -~ CP TEST [MID PASS]

ISAGF - THIS SEQUENCF 1S USED TO CHWECK THE CP FUNC

TIME CMD

TAG ND,

-0.5 2R5

+0.0 403

+ +2.5 294

SFQUENCE 123 =  CP TEST [MID PASS)
COMMAND DESCRIPTOR LO
CPB R1-PD CP+YC PC RC

2
01 001.5%-06.40L10 3
CPB R1-PQ CP~-YC PC RC 1

Approved for Release: 2024/01/30 C05098946
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cP+

ROLL =~ 6.4L
cp-

TION DURING A STATION

SIGNIFICANT
EVENTS

CP+

ROLL - 6.4L
(P~
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SVS 5329 PAGE 5
. * SENUENCE NO, 1724 « [OT INITIATE

ISAGF = THIS SFQUENCF PRODUCES A COMPUTER TIMER BYPASS IN REAL TIMF OVFER
A STATION DURING THE S0LO PORTION OF THE MISSION,

& SFQUENCE 124 - dCT INITIATF
TIME cMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO, EVENTS
« 0.0 284 CPRB R1+P0O CP«¥YC PO RC 4 CPB,CP+,RFC,ON
+ + 10.0 3RJ [R+T~TM CH=AC+CT 5 CT#
+ X1.0 402 P7 FP+[R+]~TM CH=AC+E~ 6 D5 INIT,.
+ 40.0 277 CPA R1+PO CP+YC PC RC 2 CPA
« 70.0 2R4 CPR R1+P0O CP+YC PO RC 3 CFB
+ 71.0 402 P7 FP+IR+1~-TM ChH~AC+E~ 7 DS INIT,.
- +100.0 2R4 CPB R1-P0O (CP-YC PO RC 1 REC.OFF,CP~
+1N1.0 402 P7 FP+IR+T1~TM CH=A(#E~ & n% INIT,

SEQUENCE NO, 12% -~ CPA/B EXERCISF [30/70])

+ JSAGE =~ THIS SEQUENCF PRAOVIDES COMPUTER PHASE SWITCHING. AND IS
T RF MNORMALLY PRECEFDED BY SEQUENCE 1724, IF €T #AS NOT EXECUTEDN,
SEQUENCE 124 SHOULD FNR MO CLOSER THAN 30 SECONDS PRIQR TO THIS
IEMUENNE .,

‘I’ N SFQUENCF 125 =  CPA/B EXERCISF 130/30)

TIME CMIy COMMAND DESCRIPTOR L0 SIGMIFICANT
TAG ND. EVENTS
- 0.3 38 JR+1-TM CH=-AC+ 13 T0TAL

v + 0.0 284 CPB R1+PO CP+YC PC RC 12 REC.ON
+ 10.0 277 CPA R1+P0 CP+YC PC RC 11 CPA,.CP+
+ 31.0 402 P7 FP+IR+1~TM CH=AC+E~ 14 D5 INIT.
+ 40.0 284 CPB R1+P0 CP+Y(C Pr RC 10 CPB
+ 41.0 402 P7 FP+IR+]=TM CH~AC+E~ 1% D5 INTT,

+ + 70.0 277 CPA R1+P0D CP+YC PC RC 9 CPA
+ 74.0 402 P7 EP+IR+[=TM CH=AC#E~ 16 DS INIT.
+100.0 284 CPB R1+P0 CP+Y(C PG RC 8 CPB
+101.0 402 P7 FP+[R+1=TM CH=AC+E- 17 DB INTT.
+130.0 277 CPA R1+P0Q CP+Y(C PC RC 7 CPA

+ +13%31.0 402 P7 FP+IR+1=TM CH=AC+E~ 18 D5 INIT.
+160.0 284 CPB R1+P0O CP+YC PC RC 6 CPB
+161.0 402 P7 FP+IR+1=TM CH=AC+E-~ 19 D5 INIT,
+190.0 277 CPA R1+P0O CP+YC PC RC 5 CPA
+191.0 402 P7 FP+IR+1-TM CH=AC+E- 20 D5 INIT,

- +220.0 244 CPRB R1+P0 CP+YC PC RC 4 CPB
+221.0 4072 P? EP+«]R+[=TM CH=AC+E~ 21 D% INIT.
+250.0 277 CPA R1+P0 CP+YC PC RC 3 CPA
+251.0 402 P7 EP+IR+1=TM CH=AC+E~ 22 D5 INIT,.
+2R0.0 2R84 CPB R1+PD CP+Y(C PC RC 2 CPB

+ +2R1.0 402 P7 FP+IR+I=TM CH=AC+E~ 23 D5 INIT,

‘ +310.0 286 CPB R1-P0O CP-YC PC RC 1 REC.OFF,CP~-

+311.0 402 P7 EP+IR+I=TM CH=AC#E~ 24 N5 INIT,
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SENUENCE NO,
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PAGE P6

126 = HFALTH CHECK

THIS SEFQUENCF 1S TO RE EXECUTEN DURING 4 STATION PASS. 17
PERMITS REAL TIMF ANALYSIS OF THE QPFRABILITY OF THE STAB-

TLYZATION SUBSYSTEM, THIS SFQUENCE IS NOT RECORDED,
+ THE SEQURNCE TFRMINATES WITH CPe WHICH WILL GO TO CP= WHEN P.C. TIMFS
T, f
SFQUENCE 126 -  HEALTH CHECK
* TIME cMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO EVENTS
+ 0.0 28% CPB R1-PO CP+YC PC RC 18 CPB,CP+
+ 30.0 351 R1i-YLF PLF RLF IDF~ABF~TC~TQ-RT+CH~1 2 RT+,1
+ 40.0 480 01 019.0+00.0L14 3 ROLL + 0,.0L
* + 60.0 349 R1-YLF PLF RLF IDF-ABE~TC-TO-RT4CH-? 4 2
+ &7.0 477 410 018,0+00,0L03 5
+ R6.0 351 R1-YLF PLF RLF IDF-ABE-TC-TQ~RT+CH-1 6 1
+ 95,0 476 19 n17.0+00.01..34 7
+113.0 342 Ri-YLF PLF RLF IDF-ABF=-TC~TO=RT+CH=-2? 8 2
* +117.0 474 28 nia,Nn+00,0L03 9
+1%4.0 351 R1-YLF PLF RLF IDF~ABE-TC-TQ-RT+CH-1 10 1
+138.0 473 37 015.n+00,00L14 11
+154.,0 349 R1-YLF PLF RLF IDE-ABE=-TC-TQ-RT+CH-? 12 2
+158.0 472 44 N14.0+00,0033 13
. - +173.0 351 R1=YLF PLF RLF IDF-~ABE=-TC-TQ=-RT+(Ch~1 14 1
+177.0 471 55 013.n+00.0L14 15
+191.0 349 R1-YLF PLF RLF IDE-ABE~TC-TN=-RT+¢CH-2 16 2
+195.0 459 64 012.0+00,0L13 17
+215.0 374 R1-YLM PLC RLC TDF~ABF-TC-TQ-RT~CH-? 1 RT~

SEQUENCE NO,

1?7 - FA FXFRCISE

ISAGE - THIS SFQUENCF IS USED TO EXERCISE THE FA FUNGTION FOR A NELTA
TIME. THIS SEQUENCE 1S RECORDED.
+
SFQUENCE 127 =  FA EXERCISE
TIME  CMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG N EVENTS
+ -10.0 284 CPE R1+P0 CP+YC PC RC 4 CP+
- 0.3 339 R1+YLC PLC RLC IDF~ABE=TC+TO-RT~CH-D 5 TC+
+ 0.0 374 IR+FA I=TM CH-AC+ 6 Fa
6T+ 0.0 339 R1+YLC PLC RLC TDF=ABE~TC+TG~RT~CH-N 1 TC#
DT+ 0.3 321 R1+YLC PLC RLC IDF-ABE=TC-TO-RT-CH=n 2 TC-
. DT+10.0 286 CPB R1-PO CP-YC PC RC 3 cp-
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i

+

SEQUENCE NO, 128 ~ SFCURE WORD CHECK = R?2 MODRE

JSAGE - THIS SFQUENCF VERIFIES [RY COMMAND DFCODFR BUSY SIGNAL BLOCKING
OF C+ AND R2- FXFCUTION] DSPC 1 SECURE COMMAND CAPABILITY,

+ SFQUENCE 128 =  SECURF WORD CHECK [R2+]
TIME  CMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NOD. EVENTS
+ 0.0 299 SFEC CHK 3 SECURE CHK
. + 0.1 213 T+R?=-S+0+CP+6R 2 PPD ON
+10.0 217 T+R2+S+C+CP+6R 1 PLAYBK ON

ISAGFE - THIS SEFQUENCF IS USED TO ADVANCE THE SFCURF COUNT AT SPECIFICf
TIMES NURING THE FLIGHT. ZERO TIME IS TIME OF COMMAND TO RE BLOCKED,

+

SFQUENCE 130 =  PPD BLINK AND BLOCK

TS e G0 o TP WD A G D e G gm e an T BB T WE A g, G G0 WD mp W A e e T oM > @5 e

+ TIME CMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO. EVENTS
~180.0 237 T-R2=-S=~0+CP=4R 3 PPD ON
-179.7 211 T-R2-S=C~CP=6R 2 PPD OFF
- 0.2 485 01 000,5+N00.0L10 OVERRIDE 1 ROLL + 0,0L
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JSAGE -~

TOARSE LIMIT CYCLE,

* SOMMAND,

APBRRNOX.,

SV STARLF,

SV ORIENTEN
1970 SFC.
INCY WITH THE SV IN 4 FLY FORWARD STATF,

ARE RECORDED.

SEQUENCE NO,

TOARSE LIMIT CYCLE »
3V NRIENTED
SEC.

* IN A FLY REVERSE STATE,

JISAGF =

TIME
TAG
- 78.10
- 10.0

+ 0.0
+ 90.0
+440.0
+450.0
+540.10

cMD
ND .
482
321

322
286
281
314
313

SV STARLF,

I'N

T COARSE

TIME
TAG

- ?8.10
- 10.0

+« 0.0
+ 90.0
+440.0
+450.0
+540.0

cMD
ND.
482
321

322
2686
2481
312
3190

12 -

Approved for Release: 2024/01/30 C05098946

SENUENCE NO, 131 - YAW AROUND YO REVERSE

FI'Y FORWARD,

IN FLY REVERSE CONDITION,
THIS SEQUENCE
PORTIONS OF TH

TO CNARSE DEADRAND,

SFQUENCE 131 =  YAW AROUND TO RFV

- o OB oGm S GD M D AD WD P g mo WE W U U Ge WE g WP W D W W v o WD W aw e e

COMMAND DESCRIPTOR

01 N00,1+00,0L14 |
R1+YLC PLC RLC IDE~ABE-TC-TO=-RT-CH-0

R1+YLC PLC RLC IDF=ABE~TC~TO+RT=CH=N
CPB R1-PD CP-YC PC RC

CPB R1+P0O CP-YC PC RC |
R1+YLC PLC RLC IDF=ABE-TC-TO-F-RT=CH-
R1-YLC PLC RLC IDF=ABE-TC-TQ~F-RT-CH-0

YAW AROUND TO FORWARD
FILY REVERSE,

APPLY YAWING TORQHE,
FLY FNRWARD CONDITION. SETTLING

DEADBAND,

SEQUENCE 132 = YAW ARDUND TO FWD

COMMAND DESCRIPTOR

01 000,1+00,0L14
R1+YLC PLC RLC IDF=ABE=TC-TQ=RT~CH~0

R14+YLC PLE RLC 1DF=ABE-TC-TO+RT~CH~0
CPB R1-PO CP-YC PC RC

CPB R1+PO CP-YC PC RC

R1+YLE PLC RLC IDE=ABE~TC-F+T0-RT-CH-0
R1=YLC PLC RLC IDE~ABE~TC-F+TQ-RT=CH-0

Approved for Release: 2024/01/30 C05098946

APPLY YAWING TORQUE, GIVE «FLY RFVFRSE~=
SETTLING TIME OF
IS TO RF USFD

IS

Lo

E N

RN AR

GIVE =FLY FORWARD=~
TIME OF APPROX.
THIS SEQUENCE IS T RE USENR ONLY WITH THE SV
PORTIONS OF THIS SEQUENCE ARE RECORDED.

LO

P

Gl N~ O R

PAGE 28

SEQUENCE

SIGNIFICANT
EVENTS

RoOLL + 0,60
REC.,ON
STABLINIT
YAW TOROUF
REC.OFF
REC.ON

FLY REV
REC.CFF

COMMAND,
1970

SIGNIFICANT
EVENTS

ROLL + 0,0L
REC.ON
STAB.INIT
YAW TORQUE
REC.OFF
REC.ON

FLY FHWD
REC.OFF
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. *+ SEQUENCE NO, 133 « PITCH DOWN

ISAGF = SV IS T0 RF PITCHED DOWN FROM A HORIZOMTAL CONDITION [EITHFR
FLY FORWARN NR FLY RFVFRSE]J,

* THFE SEQUENCE REQUIRES 480 SECONDS., INCIUDING SETTLING TIME, THIS
SENUFENCE 1S NOT RECORDED., SV IS LEFT IN A PITCH-DNWN CONDITION WITH
SREDAC BYPASS, THE PITCH AXIS 1S LFFT TN LOW CDARSE AND SHOULD REMAIN
IN FITHER LOW COARSE OR LOW FINE UNTIL THE VFHICLE IS RETURNED TO
°1TCH ZERO.’

SFQUENCE 133 = DOWN

TIME cMN COMMAND DESCRIPTOR LO SIGNIFICANT
TAG N, EVENTS

+ ~180.0 400 BY TR+]=-TM CH=AC+ 1 PREDAC RYs
+179.0 482 01 00n.1+00,0L14 5 STAR.INIT
- 10.0 338 R1-YLC PHC RLC IDE~ABE~-TC-TQ=-RT-CH-N 2 STAB,TINTY
+ 0.0 386 PN IR+I~TM CH=ACH 3 PITCH DOWN
+3n00.0 323 R1-YLC PLC RLC IDE~ABE-TC=-TG-RT7~CH=-N 4 STAB,INIT

SEQUENCE NO, 134 - PITCH ZFRO

JSAGE = SV IS TO BE RROUGHT HORIZONTAL FROM A PITCH=-DOWN CONDITION

[EITHER FLY FORWARD OR FLY REVERSE?Y.
‘l' + THE SENUENCE REQUIRES 218 SECONDS, AND IS RECORDED IN ITS ENTIRETY.
IV IS LEFT INM & PITCH ZERO CONNITION WITH ALL AXES IN COARSE LIMIT

TYCLF.
SFQUENCE 134 -  UP
B T TP an e R D R ORGP W G BR B R Gk T R O DD T gy e TR WS G OB G G 9 T R we e
TIME CMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG ND, EVENTS
- 10.0 326 Ri+YLC PHC RLC IDE~ABE-TC~TO-RT-CH-N 2 REC.ON
- 9.7 482 01 00n.1+00.00L14 4 STAB,INTT
+ + 0.0 397 P7Z IR+[~TM CH-AC+ 3 PITCH ZERD
+200.0 323 R1-YLC PLC RLC IDF~ABE-TC-TO=-RT~CH-N 1 REC.OFF

Approved for Release: 2024/01/30 C05098946
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. * SEQUENCE NO. 135 = AC BACKUP SPECIAL

JSAGF - THIS SFQUENCE IS USED IN THE SAME MANNFR AS 1S SFQUENCF 137
[AC RACKUF) FXCEPT THIS SEAQUENME SHOULN BE USED TO INITIALIZF
THE STABILIZATION SYSTEM UNDER CONDITINNMNS WHFRF IT IS NOT
+ PERFORMING NORMALLY, BUT THE CAUSE IS NOT KNOWN,

SFQUENCF 135 =  AC RACKUP SPECGIAL

TIME CMn COMMAND DESCRIPTOR LO SIGNIFICANT
* TAG ND, EVENTS
+ 0.0 281 CPR R1+P0O CP=-YC PC RC 9 REC.ON
+ 0.3 482 01 00n,.1+00,0L14 10 ROLL + 0,8l
+ 0.6 397 P7Z TR+I=~TM CH=AC B PITCH ZFRO
PREDAC RY~=
- + 0.9 34% R1+YLC PLC RLC TDFR+ABF=-TC~TO=RT=-Ck=N 7 STARINIT
IR"" ENAR.
+ 1.2 381 RPU TR-T+THM CH=AC+ 6 RPU, IR OFF
+ 1.5 385 IR+!+TM CH=-ACH 5 IR ON
+ 71.0 397 P7 IR+]=TM CH=AC+ 4 PITCH ZERD
+ +100.0 312 Ri+YLC PLC RLC IDF=-ABE-TC~F#T0-RT«CH-0 3 FLY FWD
IR~ DISAB,
+101.0 482 G1 000n.1+00,00L14 2 STAB.INIT
+150.0 286 CPR R1=-PO CP-YC PO RC 1 REC,QFF

Approved for Release: 2024/01/30 C05098946
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‘ * SEQUENCE NO, 4%6 =~ ROLL MATRIX
JSBGE - SV STARLE, FORWARD

THIS SEQUENCE 1S DFSTGNER TO BF USED SOON AFTER INJECTION/AGENA

+ SERPARATION. [T WILL PERMIT [FROM AUGIE DATA AND RFAL TIME
MONITORING] A RAPID NIAGNOSTIC ANALYSI® OF THE OPERARILITY OF THE
STABILTZATION SUBSYSTEM, THIS SFQUENCF IS NOT RECORDED,
1T SH0ULD BE NNTED THAT CP+ 1S COMMANDED FOR THE ENTIRE DURATION OF THE
SENUENCE AND RFMAINS IN THIS STATE AT THE CONCLUSION OF THF SEQUFNCE,

SFQUENCE 136 = ROLL MATRIX - 1A
TIME cMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG ND, EVENTS

+ + 0.0 288 CPA R1~PO CP+YC PC RC 2 CPA,CP+
+ 31.0 402 P7 FP+IR+1~TM CH=AC#E~ 10 D% INIT,

+ 35.0 285 CPB R1=-P0 CP+YC PC RC 9 CPB
+ 60,0 324 R1~YLF PLF RLF IDE=~ABE=TC~TO-RT+CH~N 3 RT+
+ 6.0 402 P7 FP+IR+1=TM CH=AC+E~ 11 D5 INIT.

. + 70.0 468 01 0D04,0-44,7HLY 8 ROLL -44,7H
+ BB.0 457 31 006.0+45,4KH13 7 ROLL +45,4H
+122.0 466 01 008,0+00,0M13 4 ROLL + 0,0M
+159.0 4565 01 006,0+02,.1L13 5 ROLL + 2,1L
+180.0 456 01/01 10.1+04,3M+00,0L1% [03.5/n3.0) 6 ROLL + 4,3M

‘I’ + +215.0 323 Ri-YLC PLC RLC IDF=ABE~TC-TN-RT=CH~-N 1 RT~

SEOQUFNCE NO, 137 =~ AC RACKUP

ISAGF = THE INADVERTFNT TURN OFF OF THF COMMAND DECONER [IN THE REAL

+ TIME MODFT, AND SUBSEQUENT TURM ON IN THF CD BUSY MODE, CREATES
CERTAIN UNDESIRARLE COMMAND CONDITIONS, THIS SEQURNCE IS DESIGNED
TOR TC HAND SPRC/NORMAL ASSEMBLY INSERTION IN THE COMMAND LOAD TO
PERINODICALLY RE-INITTALTZE THE VEHICLE, THE TIME TAG FOR THIS SFQUENCFE
SHOULD RE SUCH THAT FXFCUTION WILL FOLLOW THE LAST ~-POWER ON ALERT-

+ aF A PREVIOUS NPFRATION RY A TIMFE DIFFFRENCE SLIGHTLY GREATER THAN THE
TIMER PERIND, IN OTHER WORDS, THE CLOSEST THAT THI!S RE-INITIALIZING
SHAULD OCCUR TO A CHRONOLOGICALLY PREVIOQUS CNMMAND WOULD BF 6 OR 12
MINUTES PLUC P,C. TIMER TOLERANCF !DEPFNDING ON TIMER MOREY, THIS
ATLL INSURE THAT ANY MALFUNCTION RESULTING IM A COMMAND BERODER RUSY

- SONDITION WILL HAV BFEN ALLEVIATED BY POWER CONTROLLER TIMER RUN OUT,

THIS SEQUENCE, WHICH IS RECORDED, SHOULD ACCOMPANY EACH OF THE =-CANNED=-
R0LL AND VEHICLE -HEALTH CHECK= EXERCISES,

+ SFQUENCE 137 =  AC RACKUP

TIME €MD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO, ‘ EVENTS
+ 0.0 267 CPB R1+PR CP=YC PC RC 3 CPB,PR,REC.ON

& + 1.0 262 CPB R1+P0O CP+YF PF RF L PO,FINE DR,CP+
+ 1.3 484 01 00n,1-06,4L14 2 ROLL - 6.4L
+30.0 286 CPB Ri1=-PO CP-YC PC RC 4 REC.OFF

STAR.INIT
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SEQUFNCE NO,
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138 - 0cvV BLEED~PRES

JSAGE - SV STARLF

PRIOR TO ACTIVATION OF OCV ENGINES,

ANY TRAPPED GAS IN THE

PAGE 32

MANTIFOLDS MUST BF ~8i EN OFF=, ENGINFS ARE TURNED ON WITH THE CORRECT

SECURE KFY,

TURNED OFF,
SNGINES ARE NOW READY FOR ORRIT ADJUST OPERATION,
3B IGNITED ANY SOONER THAN 30 SECONDS FOLLOWING

NOT ATTEMPT .TO BLEFD TWICE,

TIME

TAG
+0.0
+2.0
+2.5
+3.0

SEQUENCE NO,

cMD
NO.
300
371
371
388

B L L L W G o B e W w w  E we W

COMMAND DESCRIPTOR

E1+E2+ ‘
[R+1=TM CH+AC+E~
[R*1=TM CH+AC+Ew ‘
PTP IR+1-TM CH+AC+E~

139 - 0CV BLEFD

JSAGF - SV STARLF

COGMMAND NO,

L.O

[AV I S

AND HOT GAS PROPELLANT TANKS ARE PRESSURIZED,
ENGINES SHOULD NOT

388, DO

SIGNIFICANT
EVENTS
ENGS.ON, SECURF
ENGS.OFF
ENGS.OFF
PRESS.ENG,

SAME AS SEQUENCE 138 EXCEPT HOT GAS PRNAPELLANT TANKS ARE NOT

PRESSURIZED,
ADJUST SEQUENCES AND OCV DEBNOST SEQUENCES,

A BACKUP PRESSURIZATION CNAMMAND 1S CONTAINED
SENUENCE NUMBER 138 OR

IN ORBIT

TOMMAND NUMBER 388 SKHOULD STILL RE EXERCISED PRIDR TO ANY FENGINE ON
TOMMAND, DO NOT ATTEMPT TO BLEED ENGINFS FOLLOWING A PTP COMMAND.

TIME

TAG
+0.0
+2.0

CMD
NO .
300
371

SFQUENCE 139 =  0CV BLEFD
COMMAND DESCRIPTOR

E1+F2+
IQ+I"TM CH-‘-AC‘-E-—

Approved for Release: 2024/01/30 C05098946

LO

SIGNIFICANT
EVENTS

2 ENGS.ON,SECURE

1

ENGS.OFF
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. +  SEQUENCE NO. 140, 141, 142 = ORBIT ADJUSTS 1,2, AND 3
ISAGE - SV STARLE, FIY FWD. POSITIVE AND/OR NEGATIVE IMPULSE TO ORRIT.
ALL SEOUENCES ACTIVATE OCV ENGINES WHEN CORRECT SECURE KEY 1S GIVEN,
4I1GH THRUST NOZZLES ARE ACTIVATED WITH PITCH IN FINE LIMIT CYCLE AND

s+ YAW AND ROLL IN COARSE LIMIT CYCLE DURING IMPULSE PERIOD. AFTER FINAL
INGINE CUTOFF THE VEHICLE 1S RFTURNED TO LAW THRUST WITH YAW, PITCH,
AND ROLL IN COARSE LIMIT CYCLE,
THE VEHICLF IS LEFT IN A FLY FORWARD CONDITION IN ALL CASES,

THE FOILLOWING THRUST CNMRINATIONS ARE FORMED USING SEQUENCES AS NOTED-

+ THRUST SFQ.,
- 141 - 142
++ 141 = 141
- 140
-+ 142 - 141

+ IN SFQUENCE 14D RECORDING COULN OCCUR FOR OVER 900 SECONBS,
T PREVENT RECORDING OVER DATA, ADDITINNAL COMMANDS SHOULD BE GENERATEDN
TO ASSURF THAT THIS UNNESIRABLF CONDITION NOFS NOT EXIST., THE YAW
ARDUND PORTION CF SEQUFNCE 142 IS NOT RECORDED IN 1TSS ENTIRETY,
AHEN ASSEMBLING ORARIT ADJUST SFQUENCES A RFEDUNDANT ENGINF OFF COMMAND

* 3711 IS 70 RE PLACEN IN A SEPARATE BLOCK YO BFE LOADED IN ANOTHER DELAY
_INE, TIME RUMPED 3,0 SECONDS, FOR EMFRGENCY ORRBIT ADJUSTS USF COMMAND
300 [E1+E2+1.,

SFQUENCE 140 - ORBIT ADJUST-1
S -————
. TIME cMD COMMAND DESCRIPTNR LO SIGNIFICANT
TAG ND, EVENTS
-13R8.0 482 01 NON.1+00.0L14 1 ROLL + 0.6L
-1370.0 321 Ri1+YLM PLC RLC IDE=ABF=TC-TO-RT-CH=-n 13 RFC.ON
~1360.0 322 R1+YLC PLC RLC IDE~ABE=TC~TO+RT~CH-n 4 YAW TORQOUF
~1260.0 286 CPB R1~-PO CP=YC PC RC 14 REC.OFF
- 940.0 28y CPH R1+P0 CP-YC PC RC 9 RFC.ON
- 910.0 314 Ri+YLC PLC RLC IDE-ABE-TC~TO-F-RT=CH=-N 3 FLY RFV
-~ %00.0 388 PTP IR+1=TM CH+AC+E~ 19 PRESS.ENG,
- BA0.0 313 R1~-YLF PLC RLC I1DF=ABE=TC~TO-F=RT=CH-n 1% RFC.OFF
- 2.0 333 R1+YHC PHF RHC 1DE~ABF-TC~TQ=RTmCH+D 7 STAR,INIT
REC.,ON,CH#
+ 0.0 303 E2+ _ 8 ENGS.ON,SECURF
T+ 0.0 371 IR+1=-TM CH+AC+E~ 6 ENGS,OFF
IT1+ 3.0 371 [R+1=TM CH+AC+E~ 17 ENGS,OFF
IT1+ AD.0 3723 R1-YLO PLC RLC IDFE~ABE=TC~TQ=RT=CH=N 16 CH=,REC.OFF
) STAR,INIT
+72- 2.0 333 R1+YHC PHF RHC IDE~ABE~TC=TO«RT~CH#+N 10 REC.ON,CH#»
~ STARL.INIT
+T0% 0.0 303 E2+ 12 ENGS.ON,SECURF
IT2+ 0.0 371 IR+I=TM CH+AC+E~ 11 ENGS.OFF
T2+ 3.0 371 [R+[=~TM CH+AC+E= 18 ENGS,OFF
T2+ 60.0 322 RI+YLC PLC RLC IDE=ABE-TC=TR+RT=CH=0 5 YAW TOROUE,CH=-
STAR,INIT
nT2+ 170.0 286 CPB R1-PO CP-YC PC RC 20 REC.OFF
. Y772+ 480.0 281 CPR R1+P0 CP-YC PC RC 21 REC.ON
972+ 510.0 312 R1+YLO PLC RLC 1DE=ABE-TC~F&T0D=RT~CH=-n 2 FLY FWD
1T+ 540.0 286 CPB R1~P0O CP-YC PC RC 22 RFC.OFF
NT2+ 541,0 484 01 0N0D.1-06.4114 23 ROLL - 6,4L
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TIME
TAG
-488.0
-470.0
~460.0
~360.0
- 40.0
- 30.0
- 10.0

e
BT+
T+
NT+ 60.0
NT+2n0.0
NT+4R0.0
NT+510.0
nT+5%40.0
NT+544.0

0.0
0.0
3.0

CvD
NO .
333

IR
In3
371
371
303

CvD
N,
482
281
322
256
281
388
347

3n3
371
371
322
28¢é
281
312
2R6é
484
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SFQUENCE 141 =  ORBIT ADJUST-2

R we G W W G SR Gk G P gy un am W ED D O G 4 D TH S Gn om G0 e Om OB e T @D W

COMMAND DESCRIPTOR
R1+YHC PHF RHC IDF~ABE=TC~TQ=RT-CH+n

PTP
E?+
[R+1=TM CH+AC+E=
JR+1=TM CH+AC+E=
R1=YLC PLE RLC IDE-ABE~TC=TQ«RT~CH=N

IR+ =TM CH+AC+E=

SFQUENCF 142 -  ORBIT ANJUST-3

COMMAND DESCRIPTOR

01 600.1+00.0L14
CPB R1+P0 CP~YC PC RC

R1+YLC PLC RLC IDE=-ABE-TC-TO+RT=CH-0
CPR R1-PO CP=-YC PC RC

CPB R1+P0O CP=-YC PC RC

PTP IR+ =TM CH*AC+E=

R1+YHC PHF RHC IDE~ABE=TC-TN-F-RT=CH+N

E2+

IR+ 1=TM CH+AC+Em=

[R+I-TM CH+AC+E=

R1+YL.C PLC RLC tDF-ABE=-TC~-TQ+RT=CH~N
CPB R1-P0O CP=-YC PC RC

CPB R1+PQ CP~-YC PC RC

R1+YLM PLE RLC IDF=ABE~TC-F#+TQ-RT=CH-D
P8 R1=-PO CP-YC PC RC

01 000.1-06.4L14

Approved for Release: 2024/01/30 C05098946

LO

n

b A B On

PAGE 34

SIGNIFICANT
EVENTS
STABLINIT
RFC.ON,CH»
PRESS.ENG,
ENGS.ON,SFCURF
ENGS . OFF
ENGS,OFF
CH=,REC.OFF
STAR,INITT

SIGNIFICANT
EVENTS

ROLL + 0,0L
RFC.ON

YAW TORQUF
REC.OFF

REC.ON
PRESS.ENG,

FLY REV,CH+
STABLINIT
ENGS.ON,SECURF
ENGS.,OFF
ENGS.OFF

YAHW TORQUFE,CH-
REC,OFF

RFC.ON

FLY FWD
REC.OFF

ROLL - 6,40
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s

SENUENCE NO, 143 - GAS DEPLETION

JSAGF - THIS SFQUENCF IS USER TO CHECK THE COLD GAS CONSHMPTION RATE.

COMMANDS 478 AND 479 SHOULD RE CONTINUNUSLY ALTERNATFD AT 3.0
SECOND INTERVALS FOR THWE REQUIRED NUMBFR OF MANEUVFRS FOR GAS DEPLETION,
THIS SFQUENCE 1S TC BE EXECUTED FOLLOWING OCVY NEBGOST, ENGINE BURN,

¥

SFQUENCE 143 = GAS DEPLETINN

. e G wp WD G D m wn g o W WH KD M mp gp mm e O W s s we e W me e ae W

TIME  £MD GOMMAND DESCRIPTOR LO SIGNIFICANT
- TAG ND EVENTS
+0.0 324 R1=-YLF PLF RLF IDE~ABF=TC-TO-RT4CH-N 1
+1.0 478 01 00n,3+45,4H1D 2 ROLL +45,4H ‘
+4.0 479 01 PON.1-44,7H1D ‘ 3 ROLL -44.7H
* SEJUENCE ND, 144 =~ DISCON=-9

N7, 145 ~ DTSCON-2
JISAGF - STABRLE SY

* SEQFNRM DISCNNNECT FUNCTION PRIOR TO RV DEBOOST. NS1 ENABLE AND
IR OFF DISABLE FUNCTTONS HAVE REFN INCNRPORATEND, SEQUFNCE 144 IS
NORMALLY LOADEN IN ONE DELAY LINF, SEQUENCE 145 IN ANOTHFR. BACKUP
SEQUFNCE 145 HAS BEEN NEFINED WITH TIMF TAGS WHICH ARE 0.3 SFCONDS
AHEAND OF SEQUENCF 144, THRESE SEQUENCES ARE T0O BF FXFCUTED RFAL TIME
‘ * JVER A STATION, PLUS ONE AND MINUS ONF SECURE KEY COMMANDS ARF
SONTAINED IN THESE SFQUENCES,

SFQUENCFE 144 - DISCON=-1

e T TR D S WD e e B WP e LD B DD BB W o e TGP Se oG e R Mo T R e OB

* TIME CMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NDY EVENTS
-21.1 2R6 CPB R1=-P0O CP=-YC PC RC 8 CP~
-20.0 3728 R1-YLr PLC RLC IDE+ABE-TC-TO=RT-CH#+N 2 DS1 ENAR,,CH+
+ 0.0 304 DS1 3 DS1,SECURE
+ + 0.3 304 Dot %5 DS1.,SECURE
+ 1.% 308 [R+1=-NS2 TM CH+AC+ 4 DS2 \
+ 6.5 398 IR+1-NS2 TM CH+AC+ 6 DS2
+11.5 377 IR+1-NS2 TM CH=AC+ 7 CH=
+13.3 313 R1-YLC PLO RLC IDE-ABF=-TC-TQ-F-RT-CH-n 1 IR~ DISAB,
+ FLY REV
SEQUENCE 145 - DISHON-?
TIME CuD COMMAND DESCRIPTOR LO SIGNIFICANMT
+ TAG ND EVENTS
-?20.8 286 CPB R1-PO CP-YC PC RC 7 CP-
“19.7 328 R1=YLC PLC RLC IDE+ABF-TC-TO=RT=CH+N 2 DS1 ENAR,,CH+
+ 0.6 304 DS1 3 DS1.,SECURF
+ 2.1 398 IR+1=-NS2 TM CH+AC+ 4 DS2
* + 6.8 398 IR+1=NS2 TM CH+AC+ 5 D82 ~
‘ +11.8 377 IR+1-NS2 TM CH=AC# & CH-
+13.6 313 R1-YLE PLC RLC IDF~ABF-TC-TR=F=RT=CH=f 1 IR~ DISAB,
FLY REV

Approved for Release: 2024/01/30 C05098946
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. * SEQUENCE NO. 146 = Al TERNATE SFPARATE

ISAGE - SV IS IN A =-FLY REVERSE~ CONDITION, RV IS Tn RE DFBOOSTFD.
SV STARLE.
THE SEOQUFNCE BEGINS R80 SECONDS REFORE RV RETRN AND EXTENDS 610 SECONDS
. AFTER RY RFTRO, AUTOMATIC ASSEMRLY OF A STATINN PASS SEQUFNCE
ASSOCIATED WITH THFE NERONST POINT SHOULD BE DELETED,
WHEN RV IS DERONSTED, 0OCV IS LEFT IN FLY-REVERSE, PITCH ZEROD
SONDTTION, MISSING FRNOM THIS SEOUENCE ARE THE ACTUAL RV
NYERNNST COMMANNS - EXPLAINED IN SEQUENCE NUMRER 148, ZERO
+ TIME OF SENUENCE IS RV RFTROFIRE TIME, IN ORDER TN USF THF SAME
RECURF KEY FNR THE 00V DFBOOST SFQUENCK THIS SFQUENCF DOES NOT
SONTAIN A PPN ON COMMAND, THEREFORE THE OCV DFEBOOST SFQUENCE [AND ANY
YTHER NESIREN SEQUFNCES) MUST RE LOADEM AT THE SAMF STATION PASS AS
THE SECURE SFQUENCE 148,

SEQUENCE 146 =  ALTERNATE SEPARATF

o A w  ae W a8 oo TP ows WP FE em W e TS OE N S MR o G T W am g o e a0 W o oW o

TIME cMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO EVENTS
. ~8R0.0 400 BY IR+I=TM CHeAl+ 7 PREDAC RY«
-~879.0 482 01 N0n,1+00.0L14 10 ROLL + 0.0L
-710.0 338 R1=YLM PHC RLC tDF=ABE~TC=TQ=RT=CH-0 9 STAB,INIT
-700.0 386 PN IR+1=-TM CH=AC+ 1 PITCH DOWN
-200.0 337 R1+YLC PLF RLC IDF=ABE=TC=TA~RT~CH=-0 6 RFC.ON
‘l' + + 24.0 3726 R1+YLM PHC RLC IDF~ABE~TC=TQ-RT=CH-N 2 STAR.INIT
+ 24.5 482 01 000.1+00.0L14 5 ROLL + 0.0L
+ P5.0 397 P7 IR«1=TM CHeAC+ 3 PITCH ZERD
PREDAC RY=
+125.0 321 Ri+YLC PLC RLC IDE-ABE=TC-TQ=RT=CH=0 8 STAR.INIT
+ +220.0 2846 CPR R1-PO CP-YC PC RC 4 REC.OFF
+270.0 189 T+R2+S+C~CP=§R 12 PLAYBK ON
+610,0 211 T-R2-S=~C=-CP=6R 11 TT+C OFF
- -710.0 319 RI=YHC PHC RLC IDE=ABF-TC-TR-RT=CH=-0 9 STAR,INIT
-200.0 333 Ri+YHO PHF RHC IDF-ABF-TC~TQ=RT=CH+N 6 REC.ON
+ 24,0 315 R1+YHC PHC RHC IDE~ABE=TC=TO=RT=CH=N 2 STAB,INIT
+125.0 315 R1+YHM PHC RHC TDE~ABF-TC~TQ=RT«CH=N 8 STAR,INIT

+ THE ABNOVE [43 ALTERNATF COMMANDS ARE Tn BE USEN RELOW 80 NM IN PLACE
WF THE COMMANDS WITH IDENTICAL LOAD ORNERS,
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‘ + SEJQUENCE NO, 147 -« SFPARATE
JSAGF - SAME AS SEQUFNCE 146 EXCEPT OCV IS LFFT IN A FLY-FORWARD, PITCH
ZERO CONDITION, ALSO THIS SEQUEMCE NDOES CONTAIN PPD ON
TOMMANDS THEREFORE TWE SFCURF KEY IS INCREMENTED,

SFQUENCE 147 =  SEPARATE LAROVE B0 N,M.)

------- W ws s G ap @ we WH G G WA 5 e TR AR Y W e W A e e

TIME CYD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO. EVENTS
* ~BRO.0 400 BY IR+[=TM CH=Ar+ 8 PREDAC RYs+
~879.0 482 01 00n.1+00,0L14 15 ROLL + 0,0L
~710.0 338 R1-YLC PHC RLC IDF~ABE=TC~TO-RT=CH=~0 14 STAB,INIT
~700.0 386 PN IR+[=-TM CHeAC+ 1 PITCH DOWN
~200.0 337 R1+YLf PLF RLC IDE-ABE=TC-TQ~RT=CH-N 7 RFC,.ON
" + 24.0 326 R1+YLC PHC RLC 1DF~ABE-TC-TA=RT=CH=0 2 STAB,INIT
+ 24.5% 482 01 00M,.1+00,0L14 6 ROLL + 0,0L
» 25.0 397 P7 1R+I=TM CH=AC+ 3 PITCH ZFRO
PREDAC RY-
+125.0 322 Ri+YLC PLC RLC IDE=-ABE-TC-TN+RT~CH-n 12 YAW TORQUE
* +200.0 232 T+RP2=-S=C+CP=12 13 VERLT OFF
PPD ON
+201.0 192 T+R2-S+C~CP=12 9 VERLT ON
PPD OFF
+270.0 220 T+RP+S+C+CP=6R 10 PPD ON

. * PLAYRK ON

+575.0 312 Ri+YLC PLC RLC IDF-ABF-TC-F+TQ-RT~-CH-N 11 FLY FWD

+610.0 211 T-R2-8-C~-CP=6R 4 TT+C OFF

+611.0 284 CPB R1=P0O CP-YC PC RC 5 PLAYBK OFF
*

~710.0 319 Ri~-YHC PHC RLC IDF=ABE=-TC~TO-RT~CH-N 14 STAR,INIT

~200.0 333 R1+YHE PHF RHC IDF=ABF=TC=TN=RT«CH+N 7 REC.ON

+ 24.0 315 R1+YHC PHC RHC IDE-ABE=-TC~T0=RT=CH~0 2 STAR,INIT

+125.0 316 R1+YH PHC RHC IDE~ABE~TC~TQ+RT~CH=N 12 YAH TORQUE

THE ABOVE [4) ALTERNATF COMMANDS ARE Tn BE USED BELOW 80 NM IN PLACE
IF THE COMMANDS® WITH INENTICAL LNAD ORNERS,
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+ SEQUFNCE NO, 148 = SFCURE

JSAGE -~ THIS SEQUENCF CONTAINS THOSE COMMANDS WHICHM ARF NECESSARY TO
PERFORM TWE TERMINAL COMMAND SYSTEM FUNCTIONS TO DEBOOST THE

RV, THESE COMMANDS WILL BE LOADFD AT THE LAST «~PPD ON- STATION

+ “ONTACT PRIOR TO RV NERONST, WHEN TM NATA INDICATES THAT ALL RV DEBOOST
SRITERTIA (PITCHDOWN, YAW ARQUND, ETC.] HAVE REFN SATISFACTORILY
ACCOMPLISHED, THEN 148 [SECUREY WILL BF LOADFD. WHWEN LOADFD, ALL
-PPD ONe STATION CONTACTS PRIOR TO RV REROOST WILL BE NELETED. 7ERQ
TIME OF THE SEGUFENCE IS RV RETRO FIRE TIME, THE TIME TAGS OF THFSE

+ “OMMANDS SHOULD REMATN FIXED WITH RESPECT To EACH OTHER IN ALL CASFS
AITH THE EXCEPTION THAT AT LFAST [2] BACKUP 308 COMMANDS, WITH
APPROPRIATELY NIFFERFNT SECURE KFYS, MAY OCCUR AT 0,2 SECONDS INTERVALS
TOLLNOWING COMMAND 308 tAT »60,0)., IN THE EVENT OF A 10 PPS FAJLURE USE
18PC NO, 5 COMMAND NN, 389 PLACED 0,1 SECONDS PRIOR TO =-PPD ON- INSTFAD

+ 3F THE NDRMALLY ASSEMBLED ~OVERRIDE= CNOMMAND NO, 485,

SFQUENCE 148 =  SECURF

--------------- G U WD W g Um W AR > oam oM D @ W o e e ww

* TIME  CMD COMMAND DESCRIPTOR LO SIGNIFICANT
TAG NO. “ EVENTS
~70.0 348 R1+YLC PLF RLC IDE+ABE~TC-TQ-RT=-CH+n 4 DS1 ENARB,,CH+
-640.0 305 ARM DS1 3 DS1,ARM,SECURE
. -58.5 377 IR+1-NS2 TM CH=AC+ 6 DS2
+ ~ 5.6 380 IR+I-TM TRA CH=AC+ 2 TRANSFER
- 3.1 379 IR+I~TM CH~TRA AC+SEP 1 TRANSFER
OCV/RV SEP
-~ 2.5 379 IR+1=TM CH=TRA AC+SEP 5 TRANSFER
OCV/RV SEP
+
~70.0 346 R1+YHC PHF RHC IDF+ABE=TC-TQ-RT~CH+N 4 DS1 ENAB,,CH+

THE ABOVE ALTERNATE COMMAND IS T0 RE USED BELOW A0 NM IN PLACE OF THE
* TOMMAND WITH AN IDENTICAL LOAD ORDER.
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. + SERUENCE NO, 149 - EMERGFNCY RV RECOVERY
ISAGF - SV IS IN A - FLY FWD - CONDITINN, AND THF RV MUST RE DEBOOSTED

AS QUICKLY AS POSSIBLE,
REFORE RV RETRO,

THIS SEQUENCE BFGINS 2010 SECONDS
AND RFQUIRES A TOTAL TIME OF 2124 SECNNDS. ATTITUDE

+ ZONTROL NPERATIVE AND STABLE, PITCHED - ZERO - , RMA DISABLED, RV IS
JERONSTED, 07V IS LEFT IM FLY REVERSE, PITCH ZFRO CONDITION, THF YAW
“RROR INTRODUCED BY THF LACK OF SETTLING WILL BE +/-3,6 DEGREES, AN

ACCEPTARIE VALUE,
REV PRIOR To RV DERONST OR AT POGO ON THE RV DFBOOST RFV,
1S INCLUDFD

SECURE KRY

2V DFRBOOST.,

THE NELAY
SONTACT MUST BF FRASFD TH PREVENT AN ERROR
SEZURE PIN PULL FVENT

TW1S SEQUENCE IS DEQIGNED FNR LOADING AT POGO ONE
THE SaAMF

IN EITHFR MFSSAGE. IF LOADED, NNE REV PRIOR TO
LINE CONTAINING THE POGO RV NERODST REY STATION
IN THF SECURE KFY, THE
1S MONITORED WITH TLM,

31= OCCURS AT THFE ENTRANCE OF THF HULA CONE IN THE NORMAL STATIOM PASS
- SEQUENCE,
SFQUENCE 149 - EMERGFNPY RV RECOVERY
TIME cMDb COMMAND DE%CPIPTOR LO SIGNIFICANT
+ TAG NDL, EVENTS
-2010.0 321 R1+YLr PLC RLC IDF-ABE=-TC~TO=RT«CH-N 3 REC.ON
=20N0.0 329 Ri+YHC PHC RHC IDE+ABE~-TC=TO+RT=CH+N 4 YAW TORQUR
NS1 ENAR,,CH+
~-1800.0 304 DS1 8 Ds1 _

‘ + ~1798.% 401 BY 1R+I1~DS2 TM CH=AC+ 7 PREDAC BRY+,NS?2 «
-1798.0 482 01 00n,1+00,.0L14 14 ROLL + .00
-15580.0 325 R1+YHr PHC RHC IDE+ABE~TC-TQR=F-RT<CH=0 11 FLY REV,CH~=
-1540.0 3B& PN [R+1=TM CHe=Al» 5 PITCH DOWN
-1440.0 2R6 CPR R1-PQ CP=-YC PC RC 17 REC.OFF q

* - 850.0 192 T+RP=S+(=~CP~-172 1 T+T ON |
- 580.0 291 TIMFR RFSFET 16 KEEP REC.ON
- £0.0 305 ARM DS1 12 ARM,DS1 |
- 5.6 38 [R+I1-TM TRA CH=AC+ 10 TRANSFER .
- 3.1 379 1R+1!=-TM CH-TRA AC+SEP 9 TRANSFER
* QCV/RY SEP
- 2.8 379 [R+1-TM CH~TRA AC+5SEP 15 TRANSFER
QCV/Ry SEP
+ 3.0 482 01 00n.1+00.0L14 13 ROLL + 0,.0L
+ 4.0 397 P7 IR+I~TM CH=AC+ 6 PITCH ZFRn
* PREDAC RY~-
+ 114.0 323 Ri-YLC PLC RLC IDFE~ABE=TC-TO=RT=CH=N 2 STABLINIT

Approved for Release: 2024/01/30 C05098946
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SEQUFENCE NO. 180 = 0nV DEBOOST - AC
ISAGF - SV STARLF, FIY RFVERSE, PITCH 7ERO

SLACE AC STARILIZATION SYSTEM IN ORBIT ADJUST CONFIGURATION, ACTIVATE
0V FNGINES FQOR NECESSARY VELOGITY INCREMENT 70O INSURE OCV DEBNOST IN
A ~SAFF- AREA, PROVIDF TRACKING AND TELEMFTRY AND RECORDER MODE 2
SLAYRACK AS STATION CONMTACTS REQUIREs USING AUTOMATIC ASSEMBLY OF A
STATION PASS SEQUENCF,

SFQUENCE 150 - 0CV DEBOOST=AC

o A an T2 Gm ED AR WS SR SR GR WD e R G WD LD U Ge G g G P DD MR GRS A R US ey SR OB o

TIME cun COMMAND DESCRIPTOR LO SIGNIFICANT
TAG ND, EVENTS
~515.0 397 P7 TR+1=-TM CH=AC+ 7 PITCH ZFRDO
-260.0 285 CPB R1-P0O CP+YC PC RC 8 CPB,CP+
- 40.0 321 R1+YLC PLC RLC 'DE=ABF=-TC=TQ=RT~CH=N 6 RFC,ON
- 35,0 388 PTP IR+1=TM CH+AC+E~ 11 PRESS.ENG,
- 34,0 3R8 PTP [R+1=-TM CH+AC+E~ 4 PRESS.ENG.
- 10.0 337 R1+YLC PLF RLC 'DF~ABF=-TC-THA-RT-CH-1 5 STAR,INIT
- 2.0 333 R1+YHC PHF RMEC IDF-ABF=TC-TR=RT=CH+N 3 STAR,INIT
DT -200.0 194 T+R2+S+(C~-CP#1? 9 PLAYBK ON
_ T+T ON
DT - 90.0 194 T+R2+S+C=CP#1?2 10 VERLT ON
+ 0.0 300 F1+F2+ 2 ENGS.ON,SFECURF
+ 1.0 3nQ E1+F2+ 12 ENGS.ON,SECURF
NT + 0.0 371 JR+1=TM CH+AC+E= 1 ENGS.OFF
DT + 1.0 371 IR+T=TM CH+AC+E~= 13 EMGS,OFF

Approved for Release: 2024/01/30 C05098946
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SEQUENCE NO,

JSAGF - THIS

SEQUENCE 131
WITHOUT STATION CONTACT COMMANDS,
“0R NCV NERONST NN THWE SAME REV AS RV NEBOOST.
TOMMANDED AT 0OR NEAR THE SUN LINFE,

NERQDST-AC)

Approved for Release: 2024/01/30 C05098946

151 - EMERGFNCY 0OCV DEBOOST

PAGE 41

SEQUENCF WHICH COMBINES SOME OF THE COMMANDS OF
[YAW AROUND TO REV] AND SFQUENCFE 150
1S 70O RE USED ONLY
TG+ SHOULD NOT RE
IF BURN IS TO0 OCCUR AT

tocv

THE SUN

CINE, SEQUENCES 131 AND 150 SHOULD BE 1HSED TO PREVENT TR INHIBIT.

TIME
TAG
’464t0
-453.0
~452.0

"451:0
"4‘30-0

-

+ »

+

s
nNT+
NT+
nT+

WU O - O NS
.
fon B e 3 o B wn P e B o Y oo

SEQUENCE NO,

1ISAGR -~ THIS SEQUENCF

CMD
ND

397
482
322

388
388
314
333
300
3np
371
371
323

TIME,
TIME cHD
TAG NO
-10.0 28R4
- 0.3 339
+ 0.0 376
NT+ 0.0 339
DT+ 0.3 321
NT+10.0 284

- e T o e @ W A e - e o ooy @

_EMERGFNCY 0CV DEBOOST

- T Gm e wr D rw W @ am @ 4D

COMMAND NESCRIPTOR LO
P7 [R+1=TM CH~AC* 8
01 00n,1+00,.0L14 2
R1+YLC PLC RLC IDF~ABE-TC~TQ+RT=CH=-0 3
PTP IR+1+TM CH+AC+E~ 7
PTP [R+1-TM CH+AC+E» 9
R1+YLC PLC RLC 1DF-ABF~TC~TA=F=RT=CH=-N 1
R1+YHC PHF RHC IDF=ABF=TC=TO-RT-CH+N 6
E1+FE2+ ' 5
E1+E2+ 10
[R+T=TM CH+AC+Ew= 4
[R+1~TM CH#+AC#E= 11
Ri=YLr PLC RLC IDF=ABF=TC=TQ-=RT~CH~N 12

182 - RA FXFRCISE

THIS SEQUFNCE 1§ RECORDED.

SFQUENCF 152 =

RA FXFRCISE

COMMAND DESCRIPTOR LO

CPB R1+P0O CP+YC PC RC

R1+YLC PLC RLC 'DF-ABE~-

IR+RA [=-TM CH=A[+

R1+YLC PLC RLC I1DE~ABE=-TC+TQ-RT~CH=0
Ri+YLC PLC RLC IDE~ABE-TC-TQ-KT-CH-0

CPB R1-PO CP-YC PC RC

TC+TO=RT=CH~N

[N IRV I e NN B -

Approved for Release: 2024/01/30 C05098946

SIGNIFICANT
EVENTS

PITCH ZFRO
ROLL + B.nL
REC.ON

YAW TORGUE
PRESS.ENG,
PRESS.ENG,

FLY RFYV
STAB.INIT,CH+
ENGS.ON,»SECURE
ENGS.ON,SECURFE
ENGS ,OFF
ENGS,.DOFF
REC.OFFsCH-

1S USEN TO EXERCISE THE RA FUNCTTION FOR A NELTA

SIGNIFICANT
EVENTS

CP+

TC+

RA

TC+

TC~-

cpP-
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SIGNIFICANT
EVENTS

IR OFF

IR PREAMP
IR~ DISAB,
IR ON

SIGNIFICANT
EVENTS

IR~ ENAR,
IR OFF

IR PRFAMP
IR~ DISAR,
IR ON

+ + < +*= 4 +
SVS 5329
SENUENCE ND, 153 = IR NORMANCY ([Rls)
ND, 154 = [R NORMANCY [R1+)
JSAGF - THFSE SEQUFNCES ALLDW THE IR SCANNERS TO RE TIURNED 0OFF FOR
VARTABLE TIME INCREMENTS, MAINTAINING THE VEHICLE IN THE INERTIAL MODE,
SEQUFNCE 153 18 NGT RECORDED, SENUENCE 154 1S RECORDED.
SFQUENCE 153 = IR DORMANCY [R1-]
TIME  CMD COMMANDN DESCRIPTOR L0
TAG ND
-1.0 318 R1=YLLC PLC RLC IDE+ABF=TC-TA=RT=(H=n 3
+0.0 399 IR=1+TM CH=-AC+ 4
+1.,0 323 R1~YLC PLC RLC IDFE~ABE=TC=TO=RT~CH=0 2
NT +0.0 389 [R+1~-TM CH=AC+ 1
SFQUENCE 154 = IR DORMANCY [R1+]
TIME CMD COMMAND DESCRIPTOR LO
TAG NO,
-1.0 34% R1+YLC PLC RLC IDF+ABF=TC~TQ~-RT=CH=-N 3
+0.0 399 IR=1+TM CH-AC+ 4
+1.0 321 R1+YLC PLC RLC IDF-ARF=TC=TO=RT=CH-N 2
NT +0.0 389 IR+[=TM CH=AC+ 1
NT +1.0 286 CPR R1=P0 CP-YC PC RC 5

Approved for Release: 2024/01/30 C05098946
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SEQUENCE NO,
NO.,

JSAGFE -

JELAY LINE
TLACK TIME,

155
156

LJ

Approved for Release: 2024/01/30 C05098946

s

TFLL
TELL

THESE SENUFNCES
SECURE SFQUENCF
IS NPFRATING

PAGE

TALE = PRIMARY
TALE - BACKUF

ARE LOADED INTNn THE SAME DELAY LINF AS THE
148, THEIR FUNCTION IS TO DETERMINE IF TH
CORRECTLY AND TF THERE HAS BEEN A SHIFT IN

43

F

THIS

PLAYRACK MODE,

TIME
TAG
"90:0

+30.0
+60.0
+70.0

TIME
TAG
~89,0

+40.0
+50.10
+80.0

SEQUFNCE NO,

ISAGE -

TIME
TAG
+ 0.0
+ 8.0
+22.0
+30.0

- oMD

NO
192

189
192
437

c™MD
NO
192

182
192
497

THIS SFQUENCF

cMp
NO

263
285
371
3R89

157

IS DFTERMINED RY THE LENGTH OF
STAYS ON,

SFQUENCE

- oy mr wp e o

155 -
COMMAND DESCRIPTOR
T+R2-S+=CPm1?2
T+R2+8+(0~CP=6R
T+R2=-8+=CP=12
g1 00%.,0+00,00L14
SFQUENCE 156 -
COMMAND DESCRIPTOR
T+RZ=S+M=CP=12
T+R2+S+0~CP=6R
T+R2~S+C=CP=17?
01 NOS,.0+00.01L14

- PR rH+ TEST

SFQUEMCE
COMMAND DESCRIPTOR
CPB R1=PR CP+YC PC RC
CPB R1-PO CP+YC PC RC

IR+1=TM CH+AC#+E~
IR+1=-TM CH=AC+

Approved for Release: 2024/01/30 C05098946

TIME THE RECORDER, IN

TELL TALE - PRIMARY

LO SIGNIFICANT
EVENTS
3 T+T ON
VERLT ON
2 PLAYBK ON
1 PLAYBK OFF
4 ROLL + 0,0L

TELL TALE - BACKUP

o -

LO SIGNIFICANT
EVENTS

3 T+T ON

VERLT ON

PLAYBK ON

PLAYBK OFF

ROLL + 0,0L

R el

IS USED TO TEST THE PR ANMD CH#+ FUNCTIONS.

PR CH+ TEST

UMD e B e P wm G0 G e Gp D G 4R ea UD G U WS 0D o, Gp M G ge qw @R o ¥R TR GR

i

LO SIGNIFICANT
EVENTS

PR

PO

CH+

CH=

W& -2



C050989406

+

Approved for Release: 2024/01/30 C05098946

+ + + + + + + +

+
SVS 5329 PAGE 44

SEQUENCE NO, 158 - BUSS FXECUTE [E+]

JSAGF - THIS SFEQIENCF 1S USED TO DFBOOST THE RV AND THEN THE OCV USING
THFE RBUSS EXECUTE MODE (BUXI,

SFQUENCE 158 " BUSS FXCUTE [E+]
TIME €MD COMMAND DESCRIPTOR SIGNIFICANT
TAG ND . EVENTS
-112.0 320 R1+YLM PLC RLC IDE+ABE+TC~-TQ~-RT~CH~N REC.ON, ABF+

------- B oom em mm ow W e an gw w

—
o

-111.0 320 R1+YL" PLC RLC IDF+ABF+TC~TO=RT=-CH~N ARE +
-110.0 301 BUX BUX
-109.0 321 R1+YLC PLC RLC IDF=ABF=-TC=TQ=RT=CH=-N ARE-

DT O DN B G N

+ 5,0 388 PTP IR+1~TM CH+AC+E= PRESS.ENG,

+ 5,3 388 PTP IR+1~-TM CH+AC+E~= PRESS.ENG,

+ 35.0 300 E1+E2+ , ENGS.ON
NT+ 35.0 371 [R+I~=TM CH+AC+Ew ENGS,OFF
NT+ 35,3 371 IR+1-TM CH+AC#+E= ENGS,OFF
NT+ 40.0 286 CPB R1-PO CP=YC PC RC 10 REC.OFF

TINE DFADBAND CHANGES

THE FOLLOWING SEQUENCES MUST BFE ALTEREN TO OPERATE THE VEHICLE IN THF
TINE DFADRBAND MODE,

JENS - 112, 114-117. 119, 121-127, 138-142, 152-154 AND 157,

THFE RELOW ALTERATIONS MUST BE MANDE TO CONVERT THF ABOVE SEQUENCES TO THE
“INE DFADBAND MQODE,

CHANGE (MDD TO CMD CHANGE CMD TO €MD
2638 241 318 355
267 240 321 336
277 287 * 323 354
281 266 334 344
284 262 339 308
283 279 345 356
* 286 282

* NOTE - IN SEQUENCE 141 AT TTIME 540,10 CMD NO., 28B4 1S CHANGFD
TO CMD NO, 268. 1In sequence 141 at time DT+60 changes 323 to 354.

THE FOLLOWING COMMANNS ARE DEFINFD FOR USE IN ALTERED FINE DEADBAND
SEQUFNCES,. TN ALL CASFS THE COMMANDS NEFINED ARF TDENTICAL TO OLD
TOMMANDS EXCERT FOR FINE DEADBANDS BEING COMMANDED,

NEW CMD SAME AS nLD CMD EXCERPT NEW CMD HAS FINF DB,

240 267
241 263
308 ‘ 339
336 221
344 334
354 323
355 318
356 345
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SVS 5329
‘ A NECODER INPUT ADNPRFSSES-
BITS

RIT NUMBER.,.....26 27

SSPC ND,?
SSPC NO.1
NSPC NN,6
NSRC NOLS
> ngee N0, 4
nSPC NOL3
NSPC NO.?
ngrC NN,

R e = =)
RO O OO

A DR D R D O

PAGE 45

ASSIGNED COMMAND WUMRER GROUPINGS-

o am o e o e e e

SSPC NOL1

. SSPC NO.?
nsSPL NOL 1
nseec NO,2
NSPC NO.,3
NSPC NO, 4

. + NSPC NOLSB

NSPC NO.6
T
MYRRTNS
nUMMY

+ HNDEFINED

e o e ER  WE e W e S8 o G WD A oue WS MR e we

240 TO 289
170 TO 239
292 T0 307
450 TO 464
46% TO 499
308 TO 369
370 TO 430
291

1 70 146
500 TO 510
290

431 TO 449

*

-

« PPD ON COMMANDS MUST APPEAR WITHIN
THE COMMAND NUMRER RANGE, 212 TN
238, TO Br HANDLED CORRFCTLY IN THE
C + C COMPUTER PROGRAMS, PPD OFF
COMMANDS MUST NOT APPEAR WITHIN
THIR RANGE,
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SVS 5329 PAGE 46
REAL TIME COMMAND LIST
=3
A
R
1L M
TS S
[agni YD n
TMN COMMAND o .
ND . DESCRI!PTOR 1234567
RTC
1 SELECY LINF 1 (,...ees. 0000000 ... SEL, DELAY LINE t FOR LOADING
2 SELECT LINF 2 ...seesee 1100000 ... SEL. DFLLAY LINF 2 FOR LOADING
3 SELECT LINR 3 ,..e.eess 1010000 ... SEL. DFLAY LINF 3 FOR LOADING
4 SELECT LINF 4 ...veewes 0110000 .,. SEL. DELAY LINF 4 FOR LOADING
5 RALANCF VALVF OPFN. . . 1001000 ... VALVE RETWFEN HIGH « LOW SYS,
4 VOLTAGE DROPPING BYPASS 0101000 ... A ZENER NETWORK PROTECTS BUSS
CIRCUITRY RY CLAMPING VOLTAGF
BRELOW 2% vDC. RTC 6 IS USED
WHEN VOLTAGE FALLS BELOW 29 vDC.
7 TM XMTRS, NORMAL ...... 0011000 ... TELEMETRY XMTRS NORMAL
DELTA 2 - REAL TIME MODE
DELTA 3 - PLAYRACK MODF
8 TM XMTRS, REVERSFD .... 1111000 ... TELEMETRY XMTRS REVERSFD
9 PPN OFF tuseeoeesnrenas 1000400 ... PULSE POSITION DFMODULATOR OFF
10 RALANCE VALVE CLNSF , , 0100100 ... VALVF RETWFEN HIGH + L0OW SYS
11 AIGH SELECTOR VAl VF
CLOSE + .« « . « + » 00101060 ... VALVE RETWFEN TANK AND NOZZLF
12 L0W SELECTOR VALVE
CLOSE o . o« & o « . 1140100 ... VALVE RETWEEN TANK AND NOZZLF
13 RECORDFR FLAYBACK ON ,. 0001100 ... FLIGHT RFC. PLAYBACK MODF ON
14 RECQRDFR PLAYBACK OFF , 1101100 ... FLIGHT REC. PLAYBACK MODF OFF
15 SEARCH MNODF ON +.....0. 1011300 ... IR SEARCH MONE ON
16 HIGH + LOW SFLFCTOP :
VALVFS QPEN , . . . o 0111100 ... VALVES BETWERN TANK AND NO7ZLE

Approved for Release: 2024/01/30 C05098946
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SVS 5329 PAGE 47
'll» 4YRRID COMMANDS TIME PARITYwwee PARITY 1 TO JAwwww
--------------- * *
[BCN] * *
ol COMMAND , 24 26 2B 3N 32 34 36 ¢
VO, NESCRIPTAR 1 ...23 25 27 29 31 33 35 37
500 REAL TIME ENARLF 1 ...1100008000008600
301 ERASE Ao 00t 111111111110
TOMMAND NOLT 50N CAUSES THWE COMMAND DECNDER TO NPERATE IN THE = REAL
+ TIME =~ MONRE,
TOYMAND NO. 501 FRASFS TWE PREVINUSLY SELECTFD GFLAY LINE OF THE
STORAGE PROGRAMMER,
FS
NUMMY COMMAND TIME PARITYwwww PARTTY 1 TO 3Jawwew
------------- L ] t 4
[RCN] * *
“MD COMMAND 24 26 28 3In 32 34 36 #
« ND, NESCRIPTOR 1 2% ..,23 25 27 29 31 33 35 37

290 DiUMMY 110 ..ot 0D AN NDDN DN O 1

[TIME TAG = 0.3 SEC)

.» 290, WHEN LOADED AS THF LAST COMMAND IN A DNELAY LINE, ALLOWS THE
SREVIQUS [IN LNDANING ORDER) SSPC T0 RE READ OUT 6F THWE PROGRAMMER AND
IXECUTED, 1T 1S NOT REQUIRED WHEN THE LAST COMMAND IN A GIVEN DELAY
CINE IS A DSS2C OR ND. 291,

TIMER RESET COMMAND DECODER [MPUT ADDRESS#ww
............. ——————— -
WORD DEFINING RIT»e *
+ & &
TIME PARITYwwe « * PARTITY 1 T0O Jéwewns
o * *
TIME LABEL » * *
{RCN] HehEHeRE & ok Eadwd *
+ MmN COMMAND 24 #2A 2R In XD T4 A w
VO, NESCRIPTNR 1 ... 23 25 27 29 31 32 35 37
291 TIMER RESET N R N T4 T+ O ¢ N« O RO 0 O T B |

(6 MINUTE RFSETTARLE TIMER MODE)

THE 291 COMMAND CAUSFS RFSFET OF THE POWER CONTROLLFRR TIMER [IN 6 OR 12
MTMUTE RFSETTARLF MONEY FOR AN ANPDITIOMAL A MINUTES WHFN [TS TIMF TAG
1CTURS,

VO, 291 IS A DSPC 6 COMMAND [1ST WORD NANLY DEFINEDY,
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SVS 5329
9SPC NDL 1L isT

- n

- o e

31T PATTERNS

CvD
ND.
299
320
3nt
302
303
304
305

W
4] S 8
R E P F
n 1 c A W
N U R i
s P R 1 R
T E u E T -
1 F T Y
M1 K
F N A E E
I D 1 Y
P N D
A G R W T W
R E 0 0 N
T R ) R ]
TIME T 1 S D 3 n
LARFL Y T ® o 6 *
| R AR X7 (2 X2 E2NY & 2 &8 4 o B o Y R
COMMAND 24 26 28 z7 1:0.23
NESCRIPTOR 1...23 25 27 29.,..36
SECURE CHECK 0111
F1+E2+ 0 111
RUX N 111
Fi+ 0111
F2+ 0111
NS4 0111
ARM DS1 01114

AR P AR AR A ARSI A AR

Approved for Release: 2024/01/30 C05098946
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SVS 5329

31T PATTERNS

CvD
ND.
185
186
187
138
189
190
131
132
193
134
195
196
1397
138

199
200
201
202
203
204
2n5
206
207
208
299
210
211
212

213
214
215
216
217
218
219
220
231
232
233
234
235
236

237
238

1ST WNPRD
-------------- i -

ot ek ah

0 *

b2 el S
DU o E

L
¥
@
®
¢
®

P
TIME A,
i ABEL R,
[RCD] 222 XX 2 -
COMMAND . 1+ TO 23 28
NESCRIPTOR 4
T~R2=-5=-C-CP=~42
T=R2+8=C=CpP-8R
T-R2+S+C~0PréR
T+RP2=S+C«~CP=6R
T+R2+5+C-CP=6R
TeR2=8=C=CP-OD~
T+R2=S«C=CPel1?
T+R?=S+C=-Cp=1?
T+R2=S+(=CP+12
T+R2+S+C=CPp+1?
T~R?2=S+C=CPs1?2
T+R2+5+C=-CP+CN~
T+R2+8«C~Cp+1?
T+R2=S4+C=CP+CD~

o N3

T+R2=8=C=CP+CN~
T+R2=8~C=~CP»HR
T+RP2«S+C-CPr6R
T+R2=-5-C=CP+6
T+R2+S+C=(P+4R
T+R2=5+C~CP+6
T+R2+S+C-CP+5
T~R2=-S=C=CP+6R
T-R2~5+C~0P+6
T+R2+8=C=CP#+b
T+R2+S=C=CP+6R
ToRP2«S=C=CpP~6
T-R2=S=C=-CP~6R
T=R2=S+C+CP+6

DI IR

T+RP?=5+C+CP#wgR
TeR2wS+C+0P+ER
T+R2+S+C+(0P+1?2
T+R2=5=C+CP#6R
T+R2+S+C+CP+&P
T+R2+S+C+CP+6

T+R2=S+C+CP=6R
T+R2+S+C+CP=6R
T+R2-S+C+CP+1?
T+R2=-S=C+(P=1D
T+R2=S+C+CP~12
T+R2=5+C+(CpP+6

T=R2+S+C+CpP+6R
T+R2+S8=C+(P+6

fom e

T=R2«S=C+P=8R
T+RP2+S=C+CP#ER

fo R
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31T PATTERNS

cvD
NI,
253
254
255
256

257
258
259
250

251
282
253
254

245
256
257
258

259
270
271
272

273
274
275
276
21717

278
279

230

281
232
293
234

285
286
287
238

239

[RCD]
COMMAND
NESCRIPTOR

cPH
CPA
CPA
CPH
0PA
CPA

CPA
CrA

CPA
CPR
crPae
CPRB

CPR
CPB
geR
CPR

CPA
CPA
CPA
CPR

cPHe
crPB
CPA
CPR

CPA
CPH
crPa
cri

CPH
CPR
CcPRB
CPH

CPR
CPH
fiPA
CPA

CPA

R1+PQ
R1+PR
R1~PR
R1-PR

R1-PS
R1+PS
Ri+PP
R1-PS

R1+PS
R1+PQ
R1=PR
R1=-PS

R1+PS
Ri+FD
R1+PR
Ri=P0

Ri+PD
R1-PO
R1+PD
R1+PS

R1+PS
R1+PO
R1-PR
R1=PS

Ri+P0
R1=PS
R1-P0
Ri+PS

R1+PQ
R1-PO
R1+PD
R1+PQ

R1=POD
R1-PO
R1+PO
R1=PQ

R1-PQ
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1ST WNRN

- s oom W oo W m

CrP+YC
CP+YF
CRPeYF
CE=Y(

CP+YC
CR+YC
Cr+YF
PR+YF

CP+YF
CP+YF
CP+Y(C
CP+YC

Cr=-YF
CP=-YF
Ce-y(C
CP=~YF

Crp=YF
CR+YF
CRP+YF
CrP+YF

CoseY(Q
CP+YF
LR+YC
nP=YF

CR+YC
CPaY(
CP+YFE
CrR=YC

CP=-YC
CP-YF
CP=YF
CR+YC

CP+YC
Cep-vQ
CP+YF
CP+YC

CP=YC

pr

-
4

PF
P

P
P
PF
PF

PF
PF
PC
P

PF
PF
P
P

PF
PF
PF
PF

Pe
PF
Pr
PF

PC
P
PF
P

P
pF
PC
Pe

PC
PC
PF
PC

PC

RF
RF
RF
RC

RC
RC
RF
RF

RF
RF
RC
RC

RF
RF
RC
RC

RF
RF
RC
RF

RC
RC
RC
RF

RC
RC
RF
RC

RC
RF
RC
RC

RC
RC
RF
RC

RC

&
/e ke ew
L

TIME
| AREL

[Z 28 88 %4

1

TO 23

25
24,

oo Jiew Sk B oo |

foo o Tt o ]
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NSPC ND,4

> om e em um

3IT PATTERNS

C4D
ND.
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323

324
325
326
327
328
329
330
531
332
333
334
335
337
338
339

340
341
342
343
345
346
347
348
349
350
351
352
353
357

tRCD)

COMMAND.

NESCRIPTOR

Ri+YLF
R1-YLC
R1+YLF
R1+YLC
Ri-YLC
R1+YLC
R1+YHC
R1+YHC
Ri=YLC
R1=YLC
R1=YHC
R1+YLC
R1+YLD
R1+YLC
Ri=YLC

Ry=YLF
Ri+YHC
R1+YLC
Ri-YLC
R1=-YLC
R1+YHC
R1-YLLC
R1+YLC
R1+YLF
R1+YHC
R1=YLC
Ri=YLC
R1+YLC
R1=-YLC
R1+YLC

R1+YLF
RY1+YLF
Ri+YLF
R1+YLF
R1+YLC
R1+YHC
R1+YHC
R1+YLDC
R1=YLF
Ri=YLF
R1-YLF
R1~YLF
R1=YHC
R1+YHF

PLC
PLC
PLF
PLC
PLC
PLE
PHC
PHC
PLC
PLO
PHC
PLC
PLC
PLE
PLC

PLF
PHC
PHC
PHC
PLC
PHO
PLC
PLC
PHC
PHF
PLC
PLLC
PLF
PHE
PLE

PLF
PLF
PLF
PLF
PLE
PHF
PHF
PLE
PLF
PLF
PLF
PLF
PLC
PUF
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+

18T WNRD

- -

RLC
RLO
RLF
RO
RiD
rLO
BHO
RHC
pLM
RLC
RLC
RO
RLC
RLC
RLC

Wi
RHC
RO
RLC
RLC
RHC
RLC
PLC
RHC
RHD
RLC
RLC
RLC
RLC
RLC

QLF
RLF
RLF
PLF
RLE
RHC
RHC
RLC
RLF
RLF
RLF
RLF
RLC
RKC

TIME
L ABEL

odr o W gy e A

1

IDF=ABE=TC=TO=RT=CH=n

IDF~ABE=TC=F+TO~RT=CH-=

IDF=ABFE=TC=TN=RT#*CH=n

T0 23

n

IDEwABE=TC=FeTO=RT~CH=0

IDF-ABE=-TC=TA~F=RT=Ch~
IDF-ABE=TC»TQ=F~RT-Ch~

IDE~ABE=TC=TA=RT=CH=-1
IDF=ABE=-TC=TO+RT=CH=1
IDFE=ABE=TC#TA=RTwCH=N
INF+ABF=TC=TA=RT=CH=n
IDF=ABE-TC=TO=RT=CH=n
IDF+ABE+TC=TQ=RT=CH=n
IDFE~ABE=TC=TN=RT=CH=n
IDF=ABE=TC=TO#RT=CH=n
IDF=ABE=TC=TA=RT=CH-1

IDE=ABF=TC=TO~RT4CH=1

IDF+ABF=TC=-TO=F»RT=(k=

IDF=ABE=TCeTQ=RT=CHwn
IDF+ABF=TC=TN=RT=CH=1
IDF+ABF=TC=TA=RT=CH+nN
IDF+ABE=TC=TN#RT=CH+p
IDF=ABE=TC~TQ+#RT=CH=n
IDF~ABE=TC+TN-RT=CH~X
IDF-ABE=TCeTO=RT4CH+n
IDF=ABE~-TC=TQ=RT=CH#+n
IDF=ABF=TC=TO=RT=CH=?
IDF=ABE~TC=TO=RT=CH=3
IDF=ABE=TC-TO«RT=CH=n
IDF=ABE=TC=TO0=RT=CH=n
INF=ABE~TC+TQ-RT=CH=n

IDF=ABE=TC=F&#TQ~RT#CH~
IDF=ABE-TC»F+TQ~RT+CH=~

0
0

0

2
3

TDF=ABE=TC=FaTQ-RT+CH=-1

IDF=ABE=TCeFaTOQ-RT+Chi~

IDF+ABE=TC~TQ=RT=CH=n
IDF+ABE=TC»TA=RT«CH+n

A

IDF=ABF=TC=TA=F=RT=CH+0

IDF+ABE=TC-TQ=RTeCH#n
IDF=ABE=TC=TQ=RT#CH=?
IDE«ABE-TC~TO=RT+CH=3
IDE~ABE=TCeTQ=RT+CH=1
IDFmABE=TC=TO=RT#CH=A
IDF-=ABE=TC~TO~RTaCHwn
IDE=ABE=TC=TA=RT+CH~n

T
1.
M

PAGE

F.e«WQRD DEF BIT

o W
P.*
Ay, w
R.#
y B
25
24,

e ko T Bkt oo k]

fome- R oo ]

bom- R B on Jun N Bve: Niton -

2D OO0 DD DD D Do D

Approved for Release: 2024/01/30 C05098946

ngEcon

INPUT

ADNRS

LA X 2 X ]

R T T T A P A

27

D2 DI DT

po Ses Rie Phas Rl Ehos Fiu Elor Blor Ehor T Shve 2o Fhw T

2

29

[ Roo B Bl Ples Fhoe Efox Bo Rien Riow Flwe Sl Ser Fihoe 1

3

s (A
s

foe Bt B our Tkow Biu JiEaw T uée I wur ko Bikuor Tk S Siow T oo

o v

DD OO OO DO D0 DO SN

[ Jiew Jiae Jhen B Jhow B ws Bl Bl B v Biw B ve B o B 1

(o

33

51

]

o

35

e Shoe Rhe: Rhen Riws JRan LRwe Bien Bwe Maw FRws TRw R Lo

o Bow Whwe Jfun i Jiws JEwn Jia Jon B B oo Jiow B Bos o Jio N

T e I R T o N o N

e e T S e N



Approved for Release: 2024/01/30 C05098946

C0509894¢6

52

PAGE

SVS 5329

[s W 4+ 4
[ &3 o +
[ A o ]
LN v
D NS
[ B~
N O NN
b B +
b ¥ N
— L2 +
[+ QEFoniya 3}
a om
2O
O <€ O «
«C 0 L
Lol e 3 4 ¥}
> £ @

X 1>
o >
> i >
0 «d +

2ND WNRNP

NO L, 4
31T PATTERNS

NSPC

e

<
i O M

37
36.

A

~ ¢

35

(7430 NI+ o

34

W™~ @

33,

Z2Cxx

32

i (S ER N on]

31

30.

o

< O X xE

29

S

28

[P N &}

27.

[P N & |

26

[AVERL N

?5
24,

b O NM
+ ™ F

23

L 2

22

e ™ O

21,

20

I N of

19

18,

-t X
wd S TE

17

S

13 15,
14 16

.
sV
i
-t
o

Lo §

L L]
o

o
[

O

« <
L]

[a¥

+1

D 309
1 310
1 311
1 312
1 313
1 314
0 315
1 316
1 317
D 318
0 319
0 3290
0 321
1 322
p 323

COoOCOCOCOOOoOOODOODO D
el O v o e e e e e e e
COOD OO OO0 C o
CODOOOOOoOoOoOCOCO
COO0OD - rHOOCOoOOoOOODOM O
COCOOUOOOOODOOO
C OO0 OO0 CHOCOODOC O
CrHOH OO OO0 OO
COOOOOOOHCOOEC o
COMOoOOOOoOCCOoROGECoD
OCOHODOODOOOOOC o
I e e TR T T o T B B S =
v et e O v vt o e O O OO e
 COoOOCOC OO OO-EOCOoO
COoOOOCOoOCOOECHOCO
H OO OO o oo oOOOOo
COODOOOOOOOD OO
et i vt vt vd €3 O v et v owd v ot v
i rd vl v ol v OO et ot v et vt
e R R e R e e kR R - R R Ra )
O i D OO OO
COOoOOOOOOoOOoOCOo
COOCOOOOOOOOOOCO
COCOoOOOOLOoOOoCOOOOC
COoOOO OO OCOCODOoOCO
COoOOUOoOUDOOC GO
COOoOOCOoO0UODOOC OO
COCOCOOLOD OO O
oD OCC OO0 COCOOCOOO
COOOOoOOoCDOoOCCOoOOoCO
CCoOCOoOCOCOoOEOOoOO
COoCOoCCoCOC OO0 OC OO
CCOCC OO OCSC OO
CoocooCcOoOooooooC oo
CO OO COOOCoDCOCTo

OO0 OO0 OGO oo o
+ + +

OO rrd QOO e OO OO
€ ed v vi vd v vt v O ot v w4 i o i
QOO ODO O O OO
COO0OOCOOOCHOOHNOOO
CrHOOODODOCOOODOC OO
OOOOOORQHEHOOr«OOO
CooCcO-HHIOCocooDooO
COoOOoOOOoO OO OOOQOOEo
T DO e (DC O D ey
OO oo oo oo OoCOoOCCo
HOODOOOMO OO O OO
PR B S B AR R B I e I IS B i
CCOCHriCoOrCvelr@etdooOo
COOOOoCOCOOOCCOoS
C - Oricdd OO0 OooOoOoo
FHOOODOOCOEHOODOODoo
COOOOOoOOOOOOOOOO
T O vt vt v O v e £ vt et e v et
T O O i O e 2O v v et O
v € vt ord e O vl e O el vd v ed
€ v vt DD vt O ot vl v O e O el
CoOOOOOoOOOOOOToOo
COOOOODOOoOOoDOOOCOoMo
COOOOOOOOCOMDOAEO
COoOOOOCOOOOCS OO oo
SO O COOOOEDCO O
OO OO OO OO ooe
(2ol e JE ool = B B B e B e Y o i e B > B oo B e oo Y el
COOOOODOOOCOOEES
COoOCoOOoOoCoOCCOoOCcCc
COoOoOOCoOOCoOoOocoOoOCoCo
COoO oo oMo oo oo oC
COoOCOCOoOCOOoC O aS
OO CO@OoED OO oOESoDoo
[ I = B o I v B oo I o B o B wor B e B B o Y o o]

Co OO 3 O 82 0o O
+ + +

e QUMD P O OO e (NG P
Gy T T LTI D DY
MY MY VIR M MO N Y O VI M) M

O O OO OO O oo
COOOOCHE - OO0 OO
COOQ e ol OO O O 2
Dy riOOC OO OO Q- OO
tri OO OO OOQred OO OO
COO0OC OO AL OC oS
vt e OO O Qedirivd +1 OO
COoOCOOOCCOOOOOCoOO
i el - OO OCOOO OGO
COOOOOOCOQCOOoOCoD
gt vt ord €2 vl e v v owd o e O v
COCOOCOOOOE OO
OO OQricd OO0 OO
vt vd viwvd OO OO vt vd vd vf © i
D O O OO
ied vied v 30 v v vd o v oed O
wf od v v v €3 O ed v vl vl v ed O
el viovd vd O D ed v wd vd = O O
Tt ed rd et v v A OO O OO e
[ =N e Y wn I o Y o B s Y o 8 oo Q8 oon Y cna Y o0 Y o Y s Y s |
OO0 OO OoOODOOOoOOoOOO
COOOEDCDEoOoOOoeso
OO0 OOCOCOM O D
S OO OOOOODOD oo
DO OEOO MDD
COO0O0OOCOoOOC OO
DO O O OO oo
COOOoCOOOQOOCOOOO oo
COOMDOOoOOOOODDoc
COCoO OO0 C O oOcCD
CoOoooooOoOoOC oo
oo oS e ome
OO DU oDOmEaoO oo

€D OO oo O Sl O el
+ + +

Approved for Release: 2024/01/30 C05098946



C0509894¢6

Approved for Release: 2024/01/30 C05098946

+ + + +* +
SVS 5329
1SPC NO.S 13T WORD

31T PATTERNS

cvD
NT.
370
371
372
373

374
375
376
377

378
379
X’0
331

332
383
3r4
335

336
317
3R8
389

331
332
393
394

335
336
337
338

339
410
4n1
402

4n3

{RCN]
COMMAMD.
NESCRIPTOR
JR=-1+0VS TM CH+AC~
[R+1=TM CH+AC+E~
SFS IR=I=~TM CH+AC~
IR+1=TA CH=AC+

TR+FA 1-TM CH-AC+
IR«CPR I=TM CH#+AC~
TR+RA [-TM CH-AC+
1R+1=0N82 TM CH=ACH

IR=1~0VS TM CH+AC~
IR+1-TM CH=TRA AC+SFP
IR+ [=TM TRA CH=-AC+
RPU [R-1+TM CH=AC+

PN TR+I-TM [CH+AC+
[R+1~-TM CH=AC+CT
I1R«1=TM CH+AC~-
TR+1+TM CH-AC+

PN TR+I~TM CH=AC+
[R+SM~T«TM CH-ACH
PTP JR4J«TM CH+AC+E~
TR+ T=TM CH=AC+

P7 1R~8SM=1~TM CH+AC~
[R=1«TM CH=AC+
IR+1+0VS TM CH«AC+
IR+]1«TM CuU~AC+E~

P7 IR=I+T™ CH+AC~
P7 TR+1+TM CH=ACH
P7 TR+I1-T™M CH-AC+
[R+1=NS2 TM CH+ACH

IR=14+TM CH=AC+

RY TR+1=TM CH=ACH

RY [R+1=0%2 TM CH-AC+
P7 FP+IR+[=TM CH=AC+E~

EP=]TR+1~TM CH-AC#*

1

/et ww

0

M X e 3
DO

*

°

TIME
I ABEL
hR kb .
+ TO 23 2%
24,

2 >
R, R

S I - I

oo Qi o Jbon Jew

Approved for Release: 2024/01/30 C05098946

nECOD
INPUT
ADDRS
ok
27
26 2
]

[ T D e ]

1 1
oo
01
n 1

o e 4

=1
e S

b Qe e o |

[ N N N O

A b s
A

o Qe s Jion ]
e el el

il b wd b
-GN G QY

=D DD D
e e =

T DD
D B b

29

o i o Jiken- Bow | oo R e T ] 2 D D o Qe Jifue Qo 4 9 Dy R o o Bl ow- Sun 18 fov e Jew R ]

por e R T ]

3

fow Jibons Tiv Jiew |

+

e
b 4
@
m

T2 NIV

31

L4

T DO 2D

fon el o~

R TUDZN 1 ™M

3

o8]
e o

o B T o B 4

o T s T v s

5

e Tikoow s Jione J

3

Z N

T 0O

o

0 »

[ Bhes BE N o

.6
37

36,

DB I

33N

e 2R s hon Be ]

I 3

Lo I

oy DO

e

T )

* % & % % % # %

$ &% 2 2



Approved for Release: 2024/01/30 C05098946

C05098946

s
SVS 5329

54

PAGE

2ND WORN

ISPC NO.5

®

* ¥ ¢ & B

O = & i
Wt ~Z 0

o ™NZ

| S S N

0 = -

<€ L + N
oX +

e NZ
- < ™ b E
QUWNSNZ
Len I 21 B - o
i L N )
Oa N2
G < ™~ Z O
b < N\ Z2 O
WBE &t N2
v (X +

Nl N Z
Q0o ~2Z
Wa ot~z
W + ™~ =

ja W eI - ]
+

ew/we T /

[ 3+ 4

C @
O

C
[4
X E
O

O a
C
@
[asis &
& =

23
15, 17 19 21. 23 25
18,

M
13

12.

20 22 24,

16

14

[ =~ o I < o
oo o
[ v wue Y e
oo
OO o
Lol o= B o Y we]
e e e
v O e
oo oo
o<
oo B e B e J o
oo oo
O vt €O i
v vt ©
(= QN o= I e Y e
o oo
[o= R o= B e B S ]
(= Jam J & Bl e |
han JE = I o= R )
L IR = =
e o I e i v 4
OO W
[ i oo Qv Y e
oo ow
€ v O i
[ e N s I aun I o
[l an RS e §
oo oo
(== s ol
oo oo

[onl o I wo B we |

1 3744«
1 375
1 376«
1 377«

oo o

o oo
Lo 2 o JY o Y wn
Lo 3 o B o B o
0O o
Lo T o I e B o)
[om I o I ww Y oo §
[en iy s B el an
oo oo
I3 € O
i oy e v
[l B oo B oul
O o & o
[ o B e oe
Lom Y o TN o Y aov |
4 3 i i
[o= R I I =]
[onlian B = i oo
[on N e I o= I o |
[an B aco JE eee B oo
[ B o= ¥ o= B S |
[on I e I wo 3 o |
[o= 2N om B o= 3 o
[o= R A oo I o]
OO v o
- O O O
oo oo
— © wt o
Lo I w JY Y on
fon I o B el ot
(=l B ol ]
[ B e S n i .
[ I R e’

1 376«

n 379

1 380
KE:N!

1

O oo o
O C oo
oo oo
S O o
O c oo
O oOoo
L e i we B o |
oo oW
Lo I aw i aoe % sl
[ o= e R ws i o
(e = I oo 38 on
LR B ]
oo
[l vl oo B o
oo oo
oo oo
S o oo
LR e
L B o= R e B o
L o Y o= B oo |
< vt e @
Ccooo
oW o
O oo
Lo Y e B 4
o= e I 3 o
oo o
oo oo
[om B an il am B on
O i i
o oo
oo o
[y o Y o Y o)
Cc oo o
oo e o

Lom B eur il e B e

[ el we ¥ on B ae
[ond vo i ao I e}
[em B I e 3N v
[ o I om Y o R e |
Lo I o I oo Y o}
€ o O
oo o
i v et v
[=2 =28 o]
oo oo
Lo Y e Y o B e J
oo O o
[ o 8 oue B e Y o
v et S et
- O« O
[am B ww N e Y o |
[ o= 3 on B e Y o)
Lo T8 e Y ave i e
Lo I o Y e B8 & |
[ase I o Y o % oo |
O
[ o JE cu i o o we }
[ el am BN o B o |
[o= 2 e Y o R n}
[am N el wo I oo ]
o v
[ R we i o B ool
oo
o oo o
<o O o
oo oo

R s S o o]

S OO
[c OB SRR S08 - €
MM P M2
4 v €3 v
Qoo

[aos Y o B e Y aos
[ sn it on B o I e )
o OO o
[on 2 am B} ww R we }
oo oo
[ = ¥ om I om I an)
[ = B om B o g e
<O O O
[ me i ow Y a8 )
oo o
[ sl o B o I e |
[ e I o S e B o J
o oo o
OO oo
4 et e wd
€3I v O
[ e Y oo Y o B e}
Lo I oo 3 am B oo )
Low B o I v 2 s
0O oo
Lo Y o B e B o 3
[ an B wor S o I o ]
L o B s 8 s |
Last I o I oovs i oo J
OO
[ an R e 3 o
1 v et
[aniig on B v e
[one Bl e B anilf o §
€ ot O
(el o BN aun i an )
s s ausi an

L J USRS e

o B w2 o B ou)
[ e Il B aon I o
[ om Y o B wo Y o |
[we B o Y o B o]
Lo I an Y v I o
Love B enii o Y e
€3 O D
ey v e
O i O
o oo
[ e s Y o I a3
oo o
Lo I on B on i e}
2 oviovd v
-aoo
fove I8 e 8 e Y e }
oo o
o oo o
[ B e B woe B e
[ o I e JEVS Y o |
[am B o B = N ou ]
[ow i oo B o B o}
Lon i oo B I @0 ]
[ ool wa B e i e
L =R s R o
o e v
[ v o R e
cCoo o

[ s sl Y et

[ol el e B aa]

Low R om I eve R e

*
PR ¢]
o OO
¥ MM
i v i el

[ow Y e BY o QY o}
[ ool v B o i o]
Lo i vs I o I e
[l o= B co B we)
[om B o e B o 4
[l wov e son
O e C3
Lo s i = o]
O O oo
[ = o BY o I o
oo oo
oo oo o
(=2 I ]
i €3 O i
[ B oo B wo Y o ]
Lo IS s B oo T o }
o oo o
3O owd
OO
i wt O €
Leen i om B v Y omcd
(e oo I on B oo
[walll o B oo Bk
fom I sl e N v
Lo I v s om |
Lan B v BN s il o 3
oo o
oo oo
[on B = i cu B o]

L= mel o B o |

[0 e A Y
[ B o o B n1
Mo T
™ v i O
£ 3 O wd

ocoo
oo
oooo
oo oo
vt o4 i
[ o= 3 se J¥ oo 3 <o |
Lo e B o Y o
OoOooOo
o B o B e B
[on ¥ o= S P =
Love I o I e Y
LA o= I o B o)
oo Y = W oo} <o
[ I o B ww I oo
[==2 o I e B o’
ooy D
3 ed v vt
(== o i o
Coome
[t B B ]
oo oo
Lan i wee B o= B8]

€ Lo O

+

«" no10001Nn00000D0D0DO0ODO0ODO0C1IOD0DO0OCO0CTLTYLTOODNO0CDNODOO0D0DO00D0OD0 1403

Approved for Release: 2024/01/30 C05098946



C050989460 Approved for Release: 2024/01/30 C05098946
+ + + + + - ' + + - &
SVS 5329 PAGE 55
ql' +  9SPC NO.? 18T WARN T.10] P
““““““““““““““ Io n‘
31T PATTERNS M, W R
F:OO 'I
R T
+ P.N . Y
A .
p‘n L ]
1.F o1
T.F .
+ Y. [(T3=T2 ) www T
R . * ,0
_ .1 NERON GFE 1-C1 .
TIME .T INPUT TO * .3
* [RCD} - R . SEAED AT RBEREARE HRd,
CuMD  COMMAND 1 T0 23 25 27 29 31 33 3I5 37
NI, DESCRIPTOR 24, 26 28 30, 32 34 36,
450 D1/01 30.5-34,7M+45,4MW14 [09,5/11.4) trT 10011010411
451 n1/01 3I0.5+41.1L+01,4H14 109.5/11.41 f110011010 111
+ 452 01/01 24,1+45,44+45,40L14 107,5/09.01 h 1100411010100
453 01/01 24,1-d4,7H~-44,70L14 [07.5/09.0) n 11001101049 00N
454 p01/01 12.1+01.41.+0n2,8M14 [03,9/04.2) 0110011010100
435 01/n1 12,1+00.7L-00.7M14 (03,9/04.21 6110011010100
N
‘l’ 456 01/01 10,1+n4.3M+00.0L13 [03.5/03.0) 6110011010001
457 01/01 10,1+04.3M+00,00L14 103.5/03.0) n11 001104100801

IRACKETED TIME REPRESENTS (T2 - T11 OR
+ (T4 - T3 ~ 0.1, FOLILOWED BRY [T73 - T21.

Approved for Release: 2024/01/30 C05098946



Approved for Release: 2024/01/30 C05098946

C05098946

56

PAGE

SVS 5329

1

T
0

L]
®
L]
@
L]
®
L]
®
°
®

O < @
TOOaxo
G < ¢
[}
o
< o
e
[}
[
o |
N b
w
P-4
[2 4
o
LI
[ B
Z § <X
[ o
(SR}
& b -
Uy 1 e
o8 m

m*

[+ SN so SO |

X g

L ke
- - L4 ®a @ @ @ ® @

— O

«%ROLL RATE

GFE 1-C8

T
E
*

Té-T1

wewa [T3~T2]

+

GFE 1-C1

o3

T0
GFE 1-C12,.6

ROLL

2.1
3.7

ROLL
AMGLE

TO
GFE 1-Cé6

AND
T4-73

# Rt A AR AR AT AR A SR AR RAEREEY AR A ARSRRAT AR

[
&

ANGLF
Fhuwhkdd W WREF RSB AE,

ANGLE

R0LL

X7

35

33
1
1
1

29
0
0
0

27

i O O

i O
- O
et v et
i i i
4 ed i
i i v
=t vt et
L=

i O

[ e R e
o< O
o O
i et
< O
o O
[ oo ]
o i e J
o
Lo i o J
Lo B woed
<o
i v
oo
i i
vl v
o O
o o
o
< O
o o
i v
[ ove Y e
[we Ry caud
vt vt
vt i
d v
[eut i eus )
i
oo

Len Tiewn ]

Approved for Release: 2024/01/30 C05098946




C05098946 Approved for Release: 2024/01/30 C05098946
+ + + + + + L + + -
SVS 5329 PAGE 57
.+ ISPC NOL3 15T WNRD 7,101 P
""""""""""" Io . A
3IT PATTERNS MW .R
F.0 o1
R .T
* PN .Y
Au *
R.D .
IIE 01
- T.F *®
+ ¥ [T2=T1leew T
R * .0
.1 DECOD GFE 1-C1 v,
TIME . T INPUT TO v .3
| ABEL . ADDRS GFE 1-C6& v L6
+ [RCNY 22X s ERENE PG ATRANRY SR,
CMD COMMAND 1 TO 23 2% 27 29 31 3I3 35 37
N1. DNESCRIPTNR 24, 26 28 3n, 32 34 36.
455 01 N0A,0+02,1113 1M1 011010111
456 01 00B,0+N0.0M13 g1 M1 1T 01 0111
* 447 01 N06,0+45,4H1LT o1 A 1tnd 101019111
458 01 Np4,.0~-44,7H13 neN1TN1T 10109411
449 64 N12,0+00.0L13 f1011401111 11
470 64 N12,0+006.0L14 B1 011101119111
+ 471 55 013,0+00.0014 n1 N1 00100014100
. 472 46 N14,0+00.01 33 6101111011111
473 37 0115.0+00,0L14 "1 016001004100
474 28 N1A,0+00,00L03 o1 01101001411
+ 476 19 N17.0+00.0L34 61 6101t011014 00
477 10 P18,0+00,0L03 3101100101111
478 01 0D00,1+45,4410 401011010010
479 01 nO0,1-44,7H10 n101011010010 @
+ 480 01 019,0+00.00.14 6181011010400
431 64 102,4+00,0014 6161110111111
482 01 NON,1+00.0014 01 A1 011010010
433 01 NON.1+n0,0M14 f1 010811010010
*+ 484 01 nQ0,1-n6,41.14 a1 N 1011010010
435 01 n00,5+00,0L10 NVFRRIDE f1T A1 8110100810
436 01 NON,1+06,4M14 b1t o 1011010010
437 64 n40,0-06.4114 01 n11101114111
+ 489 01 NO0N.1-n6.4M14 01 m 1011010010
430 01 NON,1+12.1H14 0Lt 8 1011010010
431 01 N04.0-44,7H14 0101011010411
432 01 N0A6.0+45,4H14 0101011010911 1
+ 433 01 DO01.5-06.4110 "1 01011010001 =
. 494 64 015,5-06,41.10 0181110111001«
435 01 000,.5-06.41.10 NVFRRIDE 0101011010010
436 01 NO0,1-n6.4414 0101041010010
+ 437 n1 005.0+00.,0014 010101101041 00
438 01 NOB,0+00.0M14 p4 A1 A1t 1010194 11
Lsd A
499 01 006.0+02.1L14 00 oved for Release: 2024/01/30 C05098946 1 0 1 0 1 1.0 1.0 11




Approved for Release: 2024/01/30 C05098946

C05098946

58

PAGE

SVS 5329

o
O <0 b= > v
L] - @ & - L3 L 3 & a -
©

w

]

i

i

L

T,

& C© 1) &<
TOoO@TOo QW O

& & @ & & & @ & & &

Q. < X »— b >

2ND WORN

ISPC NO,3

&

31T PATTERNS

- O

TO
GFE 1-C12,36

hkhdhd FAF SFFAFAA AR

[12-711
EEE ARG RN E A AR RNk

LA A2

37
36.

33 35

13 15 17 19 21 23 25 27 29 31
12. i8, ?4. 30,

11

34

32

28

26

22

20

16

14

1 465
0 446

0 467
0 468

v vt vt et
i vt v ed
L2200 Do
i vt vd v
Lo e B o B o
(= R e K
T ovd e
O vt O vt
i O ¢S vt
— T o
L B o= o IR
Ll oA e
[ =B o B o IS
™ o
€3 vt
i € O i
[ Y <o B e B e ]
[ e B B o
(ol <o 28 o B o]
[calEea ¥ <o 3 =]
(o I < I v B =
I
(oo e B <o B e ]
Lo o B <o B o]
£ €3 3
[ B o B oo B = ]
f=s o I = B e |
[ B o Y we B e
v v w4
™ vt ot w4
v et v o
v 2 e e
[ O v R el
o C o
o O O

T3 vt O vt

[ BN o B < 3 e |
[ == =o B e K ov ]
et vt !
[ = ]
Lavs I ao B ww B wo J
oo
[as 3R ww Y wu B e ]
L Y o B oo I e ]
Lo Y oo B ar Y o ]
oo BE o B v B ou
[ =3 oo B v B e ]
[ 2o 2R en BN oo B e |
Lom I o B Y ue ]
€3 O OO
[ o I wo Y vo JY ow §
0O oo
oo oo
e N s Y e Y e ]
ot v vl e
vt vd e et
v v OO
fo B e AR
oo
S O v oy
OO o

et v

P i = e ]
wt O i
o O
[ Y oo B on QY =0 ]
[ B o B e w0 ]
w1 vl v vt
O o £
[ il.oin i b= 3 =0 |
i v vf e
€ i €2
oo oo
Lo B o B Y }
Lo I o B e L oo ]
CI I
Lo Qg on JE v Y o |
Lo N o Y e Y )
oo O
[ o= o B = I e
o O o O
L= B e Y o i
Lo I oo B o B s |
oo oo
b i B e, T v
Lans I oo B <t R e

OO

1

vt v e
i et v
[l o I
vt e e
o
LAl =
o e

od v

+01 01101

47R«»
479 =
481
481

Lo Y s I s Y o
[ Rt we BN we B ]
[ecli o B oo R = |
(= = e
v vt v 3
Lomi om B oo B e}
i e €3 O
i £
€3 vt vt e
o € 2
ot £ O
o O
e e O
L o I g
fenll e == R =}
[ o e Y=o ]
oo
[ sl ou B e B e §
[oe R e JY ou B we ]
| o= I we B o Y oo
oo oo
L Y s Y we 8 o }
L= J s v Y e }
Lo e R Y e }
| e Y o Y o Yt ]
[l el oo Y v
oo O
Lo g = Y e Y g
Rtk B B
ot vl e v
ot O
Ll o B
L o B =l |
el et €D
i i & ot

i v 3 e

0 482
1 485w

1 483
1 484

[ eI oo B s JY ou }
e B e Y oo Y <o |
v =
i vd o w4
[l vl walf oo |
[== T I == B =
[om N oo B < B wo |
vt vt e
[ B8 wn i we B vl
[ el n 3 oo BY «o
[we i o 0 o BN o ]
™ oo e
(= e
o I et v Y o ]
[ e Y o B e}
€3 3 et 3
[oa B wn B ow B s §
o B o Y w0 ¥ e}
Lom Y oo S0 om0 s
[ om B o= B e Y o 4
[~ I vo B o I we |
s K wo B wo Y v}
[ 2 o B ws B ]
O oo
oo oo
[ QoL au Y s I e}
[ane I ol wov R e}
[ous I cvs B v Y e
i v oo
i rf vt et
v vt o e
[ it =i o
et v ot e
et et e

i e et O

N 486
1 487
0 489
1 49¢C

o B von I e Y s ]
Lase Iy o Y wis Y v ]
vt vt v wd
i v v e
[ o= 38 i =o B oo
i €3 vf i
L oo B =o US4
oo O
Ll =R R ]
L Bl o= R eo iy = |
L=l o B B
ot © ! o
™ OO e
i €0 =i
i v vt e
[aus 0 v S0 wm TR o |
L I ne JY oo I owe §
00 oo
OO
[ == 2 wo I =n B o }
Lo 38 o= Y e I o |
L= e Y e J s
€ 2 Co
[ I o T o Rl e}
[swe S v Y = i o |
<O
Ll ws B aw i and
i e vl vt
i © ed et
i € vl vt
vt el ol e
S vt e
i et v i

i owd e wd

D 493+
0 494«

1 491
1 492

[ ool en g =o B = |
[ T e B s Y e
vt oo
i vt vt
OO0 O o
i O o
vl 3O
- © v v
O oo
O e
ot v e
vt D i D
OO
— & o
e € v
Lom B ov Il v Y e }
Lass Y oo B s S o
[oo i o B o Y o
L=l v B v B we }
L= L o v B e |
[==J e i o B o |
[ B ow Y e B vo ]
[ L oo Y en Y wn |
LoC oo
Lo 8w Y aun Y e }
€3 O o
YO
La il I
Ll IR o B
e e &
it el e
=4 O e O
g e Y on B e

i €O 3 e

v O
O SO
fom B i e B o
[ co Y o B o]
o OO
e 3 oo B v Y e |
[ N s B o R v
oo oo
[ oo B o 3 oo
L= v B ow 3w |
[om i ow B o B oo }
[== K ~= B e 3 }
[ R e Y ses B v |
L= I s Y vonci us ]
Lo Y s B e B J
OO oo
oo OO
v vt et e
lak el =
vt vt v et
i vl v O
v e O
v !

(=R

*0 0 0p111100000000000010101111000011000 499

Approved for Release: 2024/01/30 C05098946




C05098946

®

- +
SVS 5329

Approved for Release: 2024/01/30 C05098946

i

+* +
PAGE

THE FOLLOWING IS A LIST OF COMMAND NUMBERS AND THE
NUMBERS OF THF SEQUENCES IN WHICH THEY ARE USED.
THIS LIST IS FOR STORED PROGRAM COMMAND NUMRBERS
FROM 170 THRU 499,

CMD
ND.
189
190
192
194
201
203
206
211
213
217
219
220
232
233
237
253
262
263
257
277
281
283
2R4
285
2886

288
291
299
300
301
303
304
305
309
310
312
313
314
315
316
318

SEGUENCF
NUMRER
146 155
114 119
104 147
1590

107 1114
109 110
107 1009
110 111
107 128
109 116
101 107
147

147

103

130

119

137

157

142 137
124 12%
115 116
104 106
114 119
122 123
106 117
194 125%
145 146
136

105 107
128

128 130
158

140 141
144 145
148 149
10% 106
132

105 106
131 14n
131 140
146 147
147

153

156

149

128
183

117

121
126
114
127
147

in¢9
150

142
149

132
144
151

158

146

104

131

124
136
115
131
149

110

151

135
145

156

147

132
125
150
116
132
152
111

158

140

135

127
187
117
135
154

149

142

140

119
137
158

147

142

121 122 123
140 142 144

CONTINUE
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319
320
321

322
323
374
325
326
328
329
332
333
334
337
338
339
345
346
347
348
349
351
370
371
372
374

375

376
377
378
379
380
381
IR
385
386
3R8
389
391
392

395

396
397
398
399
400
401
402
456

146
158
iz1i
158
131
ies
136
149
134
144
149
105
1490
126
146
133
121
138
148
142
148
176
126
105
138
106
127
106
152
144
iné
148
148
ing
124
105
133
138
ins
1né
115%
1ns
106
134
144
117
133
149
1724
1326

Approved for Release: 2024/01/30 C05098946
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147
127

132
133
143

146
145

104
144

147
146
127
154

139

145

149
149
106

106
146
140
106

114
138
145
153
146

128

131
140
134

147

146
180

147
182

140

148

135
115
147
141
119

117

146

154
147

136

132

142
136

147

141

116
149
142
1285

147

140

147
140

150

142

117

150
153

149

146

151
141

151

150

135%

151
154

150

<+ L
PAGE
149 4150 152 154
149 151 153
1%1 157 158
158
1%7
151
CONTINUE
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465 - 136

466 - 138

467 - 136

468 - 136

469 - 126

471 - 176

472 - 176

473 - 126

474 -~ 176

476 - 176

477 - 126

478 - 143

479 - 143

480 - 176 ;

482 - 104 105
- 146 147

484 - 137  14n

485 - 17

487 - 121

493 - 123

494 - 172

497 - 155 154

THE FOLLOWING

ANY SFQUENCE,

185 186 187

199 200 202

214 21% 216

255 256 257

268 269 270

279 280 282

331 335 340

373 382 384

453 454 455

491 492 495

106 131

149 151

142
IS A LIST
188 191
P04 205
218 231
258 259
274 272
287 289
141 342
187 393
457 470
496 498

132 133
OF COMMAND
193 105
207 208
234 235
260 261
273 274
302 341
343 350
394  4n3
481  4R3

499

134

138

140

PAGE

142

NUMBERS NOT USED IN

196
209
236
P64
275
317
352
450
486

197
210
238
265
276
327
353
451
489
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Vehicle 988 will have the "redundant pneumatic system." The "redundant pneumatic
system” has a low thrust system and a high thrust system which may be operated
together or each one separately. Normal operation is to have both systems
enabled with roll maneuvers accomplished the same as 987, i.e.:

. Low t o= 4;9 + 3.0 seconds
0.26

Med b= é;G + 1.6 seconds
1.61

High t = Z&G + 2.6 seconds

3.12

If there is a malfunction of either the high or low thrust system, then the
offending system will be disabled and the operation will continue, but with a
change in the roll maneuver equations. (In the case of a gas leak, the good
system will probably be disabled until the leakage has stopped or the gas in
the leaking systems has been expended in order to preserve the gas in the good
system which would otherwise attempt to compensate for the leak.)

Low Thrust System Only = (RMA/High Thrust Disabled)

a. In the event of a malfunction in the high thrust system, RTC 11 would be
sent to disable the RMA and high thrust system. With the RMA and High
Thrust Svstem Disabled by RTC 11, the vehicle is not able to perform
medium or high rate roll maneuvers. However, roll maneuvers may be
accomplished using the low thrust nozzles in either fine deadband with a
0.269/sec., coast rate, or in coarse deadband with a 0.699/sec. coast rate,.
Using roli coarse deadband during roll maneuvers then results in a
"pseudo medium' rate maneuver,

b. When using the "pseudo medium" rate maneuver, it is necessary to command roll
coarse deadband, rate roofs off, just prior to commanding the new roll angle.
Pitch and yaw are left in fine deadbands. It is also necessary to command
roll fine deadband, rate roofs on, when the vehicle is 3.3° from the commanded
angle, nominally 20 seconds prior to full completicn. This 20 seconds allows
for deceleration and settling within the rate roofs box.

c. The obvious advantage of using the "pseudo medium' rate maneuver is to reduce
the time for making roll maneuvers. A 30° maneuver requires 120 sec. with a
low rate and 60.5 sec. with a "pseudo medium" rate. The disadvantages are
two extra commands needed for each roll maneuver {RC RT- just prior to new
angle command, and RF RT+ 20 seconds prior to full completion) and the
increased gas usage.

Approved for Release: 2024/01/30 C05098946
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d. Therefore, the resulting software equations for roll maneuvers in the
degraded mode with low thrust only are:

Low t = Z&G + 4.0 seconds
0.26

"Pseudo Medium' t = ZQSQ + 17 seconds
0.69

AQ + 1a ~ 20 seconds

0.69

te

Where the "pseudo medium" is executed with RC RT~- and tg
igs the time when RF RT+ is commanded. '"Pseudo medium"
may be used only for /\ @ greater than 5.7°,

High No capability to perform high rate
maneuvers since the RMA is disabled,

4, High Thrust System Only - (RMA/Low Thrust Disabled)

. a. In the event of a malfunction in the low thrust systems, RTC 12 would be
sent to disable the BMA and low thrust system, With the RMA and Low
Thrust System Disabled by RTC 12, the vehicle is not able to perform
medium or high rate roll maneuvers. RTIC 12 also switches the output of
the roll ACA high thrust solenoid drivers from the roll high thrust
nozzles to the roll high thrust backup nozzles which have restrictors and
produce a thrust level equivalent to a roll low thrust nozzle (0.13 1b).
Roll is also automatically set to coarse deadbands by taboo logic while
pitch and yaw may be commanded to coarse or fine as desired.

b. Therefore, the resulting software equations tfor roll maneuvers in the
degraded mode with high thrust only are:

Low t = /\ 8 + 35.0 seconds
0.69
Med There is no capability to perform
medium or high rate maneuvers since
High the RMA is disabled.

5. Attached is a list of sequences in the Command Definition Specification
Configuration I=-38 (DIN: SVS 5329 Rev, H), that need revising to allow
operation in each of the degraded modes.
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SEQ.

NUMBER TITLE

105 Acquire Tumble

106 Acquire Forward

121 TC Test

126 Health Check

127 FA Exercise

131 Yaw Around to
Reverse

132 Yaw Around to
Forward

133 Down

134 Up

135 AC Backup
Special

136 Roll Matrix

140 Orbit Adjust-1

Approved for Release: %4/01/30 C05098946

RTC 11
LOW THRUST
(Sets All Three ACA's In Low Thrust)

RTC 12
HIGH THRUST

(Sets All Three ACA's In High Thrust)

Change 332 to low thrust

Change 332 to low thrust

Change 338 to low thrust

Change 326 to low thrust

Change 333 to low thrust

(1)
(2)

(1)
(2)

(1)
(L)
(2)
(3)
¢y

(1

))

1
(L

(1)
(2)
(3
(1)

(2)

Change
Change

Change
Change

Change
Change
Change
Change
Change

Change

Change

Change
Change
Change

Change
Change

332, 309, 312, 323 to high thrust
RT+ to RT~

332, 309, 312 to high thrust
RT+ to RT~

65€G SAS

339, 321 to high thrust

351, 349, 334 to high thrust
RT+ to RT~

fine deadbands to coarse deadbands

339, 321 to high thrust

321, 322, 314, 313 to high thrust

321, 322, 312, 310 to high thrust

338, 323, to high thrust
326 to high thrust
345, 312 to high thrust

324, 323 to high thrust
RT+ to RT-

Fine deadbands to coarse

Change

321, 322, 314, 313, 323, 312

to high thrust

Change

Approved for Release: 2024/01/30 C05098946
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SEQ,
NUMBER TITLE
141 Orbit Adjust=2
142 Orbit Adjust=3
143 Gas Depletion
144 Disconnect 1
145 Disconnect 2
146 Alternate
Separate
147 Separate
148 Secure
149 Emergency RV
Recovery
150 0OCV Deboost=AC
151 Emergency OCV
Deboost
152 RA Exercise
5 153 IR Dormancy (Rl=)

Approved for Release: @4/01/30 C05098946

RTC 11
LOW THRUST
(Sets All Three ACA's In Low Thrust)

(Sets All Three ACA's In High Thrust)

RTC 12
HIGH THRUST

Change 333 to low thrust

Change 347 to low thrust

Change 338, 326 to low thrust

Change 338, 326 to low thrust

Change 329, 325 to low thrust

Change 333 to low thrust

Change 333 to low thrust

(L
(2)

(1)
(2

(1
(2)
(3)
(1
(L

(1)
(2

(L
(2>

(1)
(2)

L
ey
(2)

(1
(2)

(1)
€3]

Approved for Release: 2024/01/30 C05098946

Change
Change

Change
Change

Change
Change
Change
Change
Change

Change
Change

Change

323 to high thrust
fine deadbands to coarse

628G SAS

322, 312 to high thrust
fine deadbands to coarvss

324 teo high thruat

RT+ to RT~-

fine deadbands to coarse
328, 313 to high thrust
328, 313 to high thrust

338, 337, 326, 321 to high thrust
fine deadbands to coarse

338, 337, 326, 322, 312 to

high thrust

Change

Change
Change

Change
Change
Change

Change
Change

Change

Change

fine deadbands to coarse

348 to high thrust
fine deadbands to coarse

321, 322 to high thrust
321, 337 to high thrust
fine deadbands to coarse

322, 314, 323 to high thrust
fine deadbands to coarse

339, 321 to high thrust

318, 323 to high thrust
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SEQ.
NUMBER

TITLE

IR Dormancy (RI1+)

BUSS Execution (E+)

Approved for Release: @4/01/30 C05098946

RTC 11 RTC 12
LOW THRUST HIGH THRUST
(Sets All Three ACA's In Low Thrust) (Sets All Three ACA's In High Thrust)

(1) Change 345, 321 to high thrust

(1) Change 320, 321 to high thrust

Approved for Release: 2024/01/30 C05098946
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APPENDIX 19
OPERATIONAL SOFTWARE/HARDWARE
CONSIDERATIONS AND LIMITATIONS
SPECIFICATION

CONFIGURATION I-38 AND SUBSEQUENT
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‘ SVS 5318, REV. D PAGE 1
LIST OF EFFECTIVE PAGES

This document contains 20 pages, consisting of the following:

Title
1 through 19
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. INTRODUCTION

THE FOLLOWING NOCUMENT CONTAINS [A) GEMEKAL DESCRIPTIVE BACKGROUND DATA
4 THE COMMAND AND CONTROL SYSTEM AND ITS ASSOCIATED SOFTWARE AND, [R]
TPERATIONAL CONSIDERATIONS AND LIMITATIONS OF THE HARDWARE~SOF TWARE
INTRERFACE FOR VEHICLF 988 AND SURSEQUENT. THIS IS A VEHICLE-SPECIFIC
VOOUHMENT TO RE REFFRREN TO IN CONJUNCTION WITH THE CURRENT =COMMAND
V=FIMITION SPRCIFICATIONS=,

PAGE
T. uhNERAL DISCUSSION OF COMMAND AMD CONTROL SYSTEM 3

[T, NPERATINNAL CONSINERATIONS AND LIMITATIONS

Yad TIMING

L, O0MMAND COMBINATIONS NNT TO RE ASSEMBLED
. FITCHA TIMING

. COMMANY HARDWAPRE

&
7
7
. ROLL TIMING 7
8
0
. SECURE LOADING 2

1
2
3
4
h. POWER CONTROLLER [P.C.1 TIMER
6
/

d. GENERAL HARDWARE OPERATINN
Kol LAUNCH AND ASCENT 13
.2 ORsTT ADJUST ) 13
‘ B.s TELEMETRY 13
Bod MISTELLANFOUS 14
A.B DERIOST 15
J. HSS 16
T, ALTITUPE LIMITATIONS OM STABILIZATION S/S 1R
11, COMMAND AND CONMTROL COMPUTER PROGRAM REWUIREMENTS 1R
Tl s TRIZUTION 20
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. GENERAL

1 COMMAND TRANSMISSTON

THE PRIMARY NUTPUT OF THE COMMAND AND CONTROL COMPUTER PROGRAM IS A
“ONEN PAPER TAPE WHIOH IS SENT T0O ONE NR MORE SPECIFIED TRACKING
JTATIONS FOR TRANSMISSION TO THE ORBITING VEMICLE, THIS TAPE CONTAINS
SOMMANNDS WHINH CONTROL THE OPERATIONAL FUNCTIONS OF THE VEHICLE IN

THE PcRFORMANCH OF THE MISSION,

THE SPECIALLY FORMATTED TAPES ARF SENT VIA TELETYPE FROM THE STC TO
THE DESIGNATED TRACKING STATION[S] WHERE REPLICAS ARE GENERATED,
THE TOMMANDS [TAPES] ARE IMMEDIATELY RETRANSMITTED AND VERTFIED AT

T2 S70. ALTERNATE TRANSMISSION MEDIA CAN ALSO BE UTILIZED AS
SXPEN[RHNCY DICTATES,

NHEN o TAPE 13 CORRECTLY RECEIVED AT A STATION, IT IS TRANSLATED INTO
JEATNLE RECOGNIZABLE B8I1T PATTERNS AND SENT BY VERLORT RADAR TU THE S/Y.
THE TuaIVIDUAL COMMANDS ARE SENT ONE WORD AT A TIME IN A SFRIAL MANNER,

THE PULSE POSITION DEMODULATOR CUNVERTS THFE VERLORT DATA T0 1,0,
Y7 FORM, DETEAMINES IF 1T IS AGCEPTABLE, AND IF SO, SENDS IT TO THE
SOMMAAD DECONDESR,

2 U0MMANDS
2,1 COMMAND DEFINTTION
THT Yk [OL= ACHEPTS 3 TYPES OF COMMANDS,
Fal  AFAL TIME COMMANDS [RTC) = ONE 7 1T wWORD,
(41 STORED PROuWRAM COMMANDS [SPC]
1. SINSLE STORED PROGRAM COMMANDS (S8SSPC) - ONE 37 BIT WORD,
. D0UALE STORKED PROGRAM COMMANDS [DSPC] - TWO 37 BIT wWORDS,

FU) AYaRID COMMAMDS =« ONE 37 BIT WORD,

YANY POSSIRLE FUNCTION BIT COMRINATIONS EXIST FOR EACH TYPE OF SPC,
JOAEYER, OMLY A FEW COMBINATIONS OF THF FUNCTION BITS WOULD NORMALLY
A USEDN TO conNTRAL THE VEMICLE OPERATIANS, MISSION STUDIES HAVE
IESULTED I8 A "ATALOG 0OF FEASIRLE FUNCTION RIT COMBINATIONS, WHEN
THIZSE ARE COMRTMED WITH THE REST OF THF STRUCTURE IN DSPC=S AND SSPCeS
Tite 2ESULTING CcOMPLETE SSPC OR JSPC WORD IS CALLED A «COMMAND=, A
TasL= 1F UHEFINFD COMMANDS TOGETHER WITH A COMMAND DESCRIPTOR AND
GUMERTOAL DESIANATOR FOR EXTERNAL KEFERENCE IS STORED IN THE PERMANENT
MESMORY SECTION OF THE COMPUTER PROGRAM [MPES], THE COMMAND DESCRIPTOR,
JHICA 1S LIMITED TO 4¢ CHARACTERS INCLUDING SPACES, IS COMPOSED OF
SUNCTION ABRREVIATIONS THAT COMPLETELY DEFINE THE VEHICLE STATUS FOR

A GIveN COYMMANTT TYRE,

SRESENTLY THERE ARE APPROXIMATELY 200 NEFINED COMMANDS, EITHER THE

SOMMAID NUMBER OR THE FVENT DESCRIPTOR DEFINES AN INDIVIDUAL COMMAND,
VIFF&ERENT IN BIT STRUCTURE FROM ALl THE OTHER COMMANDS,

Approved for Release: 2024/01/30 C05098946
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‘ 2,7  RFEAL TIvE COMMANDS [RTCI

JHAEN 4 REAL TIME COMMAND IS RECEJVED BY THE COMMAND DECODER IT IS
SXECUTEN THAMEDTATELY, CONSEQUENTLY, RTC=-S ARE USED TO ASSIST REGULAR
IRNGRAMMED NPERATIAN OF THE VEHICLE OVFR A TRACKING STATION,

2.3 STOXED PROGRAM COMMANDS [SPCI

dHEN A SPD 1S RECFIVED BY THE COMMAND DECNDER IT IS STOREDR IN ONE

W RN [4) IECTIRCHLATING DELAY LINES, WHIMH CONSTITUTE THE PROGRAMMER
AEMORY, FOR EXFCUTION AT A SPECIFIED VFHICLE TIME, VEHWICLE TIME

1S COdMTRY BY & 23 BIT CLOCK WITH ONE TENTH OF A SECOND GRANULARITY,
dAba THis TIME LAREL [BIT POSITIONS 1 Tn 23 1 OF AN SSPC OR OF THE 18T
€3N OF A4 N5PC MATOH THE CONTENTS OF THE VEHICLE CLUCK, THE ASSOCIATED
TOMMAGL 1S REAN QUT nF THE LINES, SENT TO THFE COMMAND DECONER, AND
SKECITEND.  EACH DELAY LINE OF THF STORAGE PROGRAMMER CAN STORE UP TO
23=37 31T HNRDE, .

L0 STOReS PROGRAM CUMMAND [DSPCY IS COMPOSED OF 2-37 BIT WORDS
AT Ak STORSD SEQUENTIALLY IN ONg DFLAY LINE,

D4 HYRS[DH COYMANDS

4YAR[ cuM 14N ARF S0 NAMED SIHCE THEY RESEMBLE SPC COMMAMDS IN BIT
ST JT ARE EXFCUTED IN WREAL TIME AS ARE THE RTC=-S,

A iWaARE CONMSIDFRATTONS

TH= o as) NETONER FXTRACTS Twd [2] CONSECUTIVE 37-RIT WORDS IN A
DaAT I AK NELAY LINKE FROM THE STORAGE PROGRAMMER wWHEN THE TIME TAG

VT 4s FLRST wnRrRO CORRESPUNDS WITH THE VEHWHICLE CLOCK, SINCE THE HARD=-
dnsk 8T BXTrRA0T TWN (21 WORDS IN ORDFR T0O FUNCTION PROPEWLYs CARE
43T 5 SXFRIISEN TO PREVENT THE LAST nOMMAND LOADED INTO A DELAY LINE
T - TN AN RSP, 1F THFE LAST COMMALD I A LINE IS AN SSPC, IT WILL
fr R e B XECTED, TO PREVEMT THIS CONDITION FROM OQCCURRING A =[UMMY=
CAMAN T 2901 HAS BREEM DEFINER. THTS =DUMMY- WwiLlL BE APPENDED [3Y
T 0P dTER PROGRAM) AS THE LAST COMMaAND, ITS TIME TAG AND FUNCTION
VLTS A DFE A= SUCH THAT NN VEHICLE INTERPRETATION WILL RESULT,

Tl LY OTHTR COMMAND WARD THAT COULD MEANINGFULLY OCCUPY CELL NO, 99
JOOL D s THE 240 WORD OF A DSPC. :

Pedd e [0LE NEMAND SYSTEM IDENTIFIES THE COMMAND RY THE 3 BIT DECODFR
P IRUT AanaeESs - 4T0H 18 UNIQUE FOR FACH OF THE 2 SSPC-S AND 6 DSPC=5,

Approved for Release: 2024/01/30 C05098946
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. 4 SEQUENCES

[T HA3 ALSO 3EEN ORSFRVEN THAT CFRTAIN COMRINATIONS OF COMMANDS
REPRESENT AN OFT=-REPEATED VEHICLE OPERATION, THIS IS TRUE FOR YAW
AaNEUVERS, DERNOST, NRRIT ADJUSTS, STATION PASS, AND THE LIKE, THESE
SRAUPS OF RE_ATED COMMANNS HAVF REFN DFSIGNATED AS =-SEQUENCES=,
TRPERATIONAL STUDTES RY COGNIZANT DESIGN AN SYSTEM ENGINEERS HAVE
ZSTARLTSHED TH= FVENT TIME TAG RELATIONS UPON WHICKH THE PARTICULAR
veH]OLR OPERATIUN 1S BASED,

IEIUESNKES ARE, 1N TURN, FURTHER CLASSIFIFD AR «MAJOR- AND ~MINOR- TYPES,
IAJDD SEAUENCES MAY CONTAIN ANYWHERE FROM 2 COMMANDS AND RFELATED TIME
rans ' POSSIKBLY 20 OK 30 COMMANDS AND RELATED TIME TAGS, DUE T0O THE
IEPEATFED USASFE OF MERTAIN SMALL SERIES OF COMMANDS WITHIN THE -MAJORm
IEAUEAIES THERE ITs AN INTERMEDIATE GROUPING OF COMMANDS INTO THE SO
TALLES =MIN(OR- SEQUEMCES, GREATFR PROGRAM VERSATILITY IS GIVEN THE
TOMMEN T GEMERATOR RY USING GROUPS OF THESE =MINOR=- SFQUENCES TO

Falldn A VEHICLE MANFUVER TO PARTICULA® MISSION CONDITIONS,

THE 23045244 204 COMMAMD STRUCTURE 1S SUCH THAT EACH COMMAND OF A GIVEN
TYRPE [NSPC=-1, 2, ETC.] IS RELATED VEHICLE STATUS=WISE WITH THE
[MMEG[ATELY PRECEEDIMG AND FOLLOWING COMMANMDS OF THIS SAME TYPE, THIS
IELATIVISHIRP Can BF OBSERVED BY EXAMINING THE INTERRELATIONS OF

“OAMAINS TM A SEQUFNCE, A BIT FOR BIT COMPARISON OF THESE TIME-BORDERING
TOMMA DY SHOAS THE NFCFSSARY VFHICLE=FUNCTION COMPATIBILITY REQUIRED TO
IERFNEM Tes NDESIREN NPFRATION,

. FeE DOMAANT 3=vERATOR HAS THF CAPABILITY TO DEFINE NEW COMMANDS AND
3ENUSIGES AS THE QUCASTON WARRANTS, SPECIAL PROBLEMS OR UNFORSEEN
TONDTTIONS WILL JNDOURTEDLY ARISE wHEN THIS OPTION WILL BE NEEDED,
VALY Tt ANST TOMMON UR FORESEFARLE VEWICLE SERUENCES HAVE BEEN
ARTICTRATED AND NEFINEDN,
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OPERATIONAL CONSINERATIONS AND LIMITATIONS

1. COMMAND COMRINATINNS NOT TO BE LOADED.

* 1.1

t],.?

*led

tel1

WOLL AXTS - FINF TEAUBAND, HIGH THRUST, TABOO LOGIC CAUSES COARSE
ROLL DEADRANDS WHENEVER THE HIGH THRUST LEVELS ARF IN OPERATION,
[HE NEANBANDS WILL SUBSEQUENTLY REMAIN COARSE UNTIL COMMANDED TO
FIME UNNRER NON=TAROO CONDITIONS,

PITCH OR YAN AXIS - FINF DEADBAND, HIGH THRU3T, RATE RQOFS ON,
TARND LOGTC CAUSES THE FINE DEADBAND RATE ROOFS TO BE REMOVED
AHENEVER HI1GH THRUST LEVELS ARE I~ OPERATION, THE RATE ROOFS WILL
RFEMAIN OFF UNTIL COMMANDED ON UNDER NON=TABOO CONDITIONS,

Rwa EMA3LED, MENIUM MANEUVER RATE, ROLL COARSE DEADBAND, TABOO
LOGIC DISABLES THE RMA AT THE CONCLUSION OF A ROLL MANEUVER,
RETURMING CNNTROL TO THF RACA,

[#=- 1R aC=- AFTER THEY HAVE BEEN COMMANDED ON, TWO COMMANDS,

[0F+ AN ABF+ RESPECTIVELY ARE NECESSARY TO ENABLF THE TURNING

DFF OF THESE FUMCTIONS, THERBY LESSENING THE CHANCE OF INADVERTENT
JPERATION,  ASE+ 1S ALSO THE ENABLE FOR BUSS EXFCUTE,

Tiod TORDMUING ON, YAW FINE DFADNBAND, TABQOO LOGIC SWITCHES YAW
DEADRANNS TO CUARSE WHEN YAWING TNRQUE IS ON, THE DEADBAND REMAINS
CAaRSE UNTIL COMMANDED FINE UNDER NON~TABQU CONDITIONS (TO=1,

FILY REVERSE, PITCH FINE DFADHAND, RATE ROOFS ON,

STTUA MOTIOY FROM A KOLLED ATTITURE OR ROLL MOTION FROM A PITCHEUD
AT THTHDR, EXECHTION OF PREDAC RYPASS COMMAND [BYY AT LEAST 180
SEr, SEFORE PITRH DOWN [PD] INSURFS A ZERD ROLL ATTITUDE, THE
PITOMD0WE COMMAND ITSELF FORCES ANY NON=-ZERO ROLL COMMANDS TO BE
[GANRED UNTIL PITOH ZERO I35 COMMANDED, PITCH ZERD TAKES =BY-
FasoTION OFF AND THE VEWHICLE WILL ASSUME THE LAST COMMANDED ROLL
ATTITUDRE,

YaAdlah TORQUE ON AT SUNSET DR SUNRISE,
{adInNG TOXQUE ON WITH EITHER IR OFF UR SEARCH MODE ON,
PITOH DAIWN, YAWING TORQUE ON,

PITOM O0TTON IN LOW COARSE 0OR HIGH FINE DEADBANDS,

w THESE RESTRICTIONS ARE CHECKFD FOR BY GCOMPAT, WHERE TARBOO LOGIC
OREVIENTS THE OCCURENCE OF THESE MONES THE COMMAND LOAD SHOULD STILL

A0)TFTED TO ASSURF THAT THE COMMAND LI1STS DEPICT THE ACTUAL

VEALCLE STATUS,
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1" 2. YAd4 TIMINA

«2.1 STABILIZATION TIMF OF THE VEHICLE TN ALLOWABLE 0,A, LIMITS
FOLLOWING THE COMPLETION OF A YAW MANEFUVER IS8 AT LEAST 496 SEC,
(FROM F+1, [1.%.,, NO POWERED MOTION OF VEHICLF SHOULD BE
ATT=MPTED DURING THIS PERIODI,

3.2  WHEN EXECUTING A YAW MANEUVER, THF =YAW TORQUE ON~ COMMAND
MUST RE FOLLUWED RY A = FLY FORWARD~ CR =FLY REVERSE~ COMMAND
[AS APPLICARLF] 450 SECNNDS LATER AND AT NO OTHER TIMF, 1F
~FY REVEZSE~ 1S COMMANNDED VIA A NSPC-% COMMAND THEN A DSPC-4
~YaW TORDQUE QFF- COMMAND MUST ALSO BE GIVEN WITHIN A FEW SECONDS,
YT GCOMPAT DDES NOT CHECK FOR THF LATER CONDITION, FOLLOWING THE
HAMEUVER, =YaW TORQUE OFF- 15 REQUIRED AND SHOULD BE DEFINED WITHIN
THE USPred rOMMAND WHICH GIVES THF -FLY=- ORIENTATION,

3. PITPH TIMTEG

ST RTLIZATION TIMF OF THE VFHICLE FOLLOWING A PITCH COMMAND SHOULD BE
AT LEAST 1nn SECONDS IN COARSE DEADRAND MODE AND 240 SECONDS IN FINE
NELNBANDY MOUE, GEOOMPAT CHECKS FOR 240 SECONDS RETWEEN PITCH DOWN OR
7550 SUMMANNS AND GFE COMMANDS, AND FOR 250 SECONDS BETWEEN PITCH DOWN
AR7ERD AND ENGINE NN COMMANDS,

d. ROLL MAMNEUVER TIMFS
o 4.1 A dANFUVE® OF 0,709 DEGREES SHOUL!“; RE PERFORMED IM LOW AND TAKES A

TArAL TIM- AF 5,5 SECONDS, THE MINIMUM DELTA THETA FOR THE HIGH

=ATH 18 4,963 DEGREES,

STARLLIZATION VALUES FOR A REAL TIME HOLL MANEUVER SENQUENCE ARE-
H1GH= TIHI=[DEL THETA/3,121+2,6 SECONDS
MED=  Ti{MI=[DEL THETA/1.611+1,6 SECONDS
Low=  TILI=[DFL THETA/0,261+3,0 SFCONDS

WHERE DEL THETA=DFLTA ROLL ANGLE,

4.2 0w KOL. “ANEUVERS WITHOUT RATE RNOFS~-
Lo ROLL AAMEUVERS IN FINF LIMIT CYCLE WITH RATE ROOFS OFF ARE
PeRMISSARLE., SINCF THE SFTTLING TIME IS LONGER THE FOLLOWING
HOUATION APPLIES TO THIS MANEUVER,
TILY=lDFL THETA/Z0,261+9,2 SFCONDS

(7 13 RECUMMENDED THAT MEDTUM AND HIGH RATE MANEUVERS NOT BE
PERFORMED JTTHOUT RATE ROOES.

o ¢ THLSr RESTRIZTIONS ARE CHECKED FOR By GCOMPAT,
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‘l’ 1.3 IF 4 HIAH OR MEDIUM RATE ROLL MANFUVER IS TO BE FOLLOWED BY A LOW
ANLL MANEUVER, SQUFFICIENT TIME MUST BE ALLOWED TO COMPLETE THE
[HTTTAL ROLL . T OINSUFFICIENT TIME 1% AVAILABLE, THEN LOW NOZZLES
WILL HE REQUIRER TO STOP THE HIGH OR MENDIUM ROLL RATE BEFORE
PROCEFDING TO THE PRQOPER ANGLE, THIS WILL CREATE EXCESSIVE GAS
CONSUMPTION AND A LARGE ANGULAR POSITION ERRQK THAT COULD DUMP THE
PLaTFIRM anl CAUSE LOSS OF ACQUISTITION FOR AS LONG AS 3 ACTIVE

REVS,
5. 00 TIMER "“OYSINERATTIONS

5.1 WHEN AN SPC COMES UP FOR EXECUTION, AnD THE C,D, 1S OFF, THF C.D,
GTLL SF ACTIVATED IN THE =REAL TIME- MODE AND COMMAND WILL EXECUTE.
[t~ COMMA Y DECNUER NOW WILL REMAIN =ON= [N THE -6-MINUTE
RSETTARL= MODE-, 1F THFE COMMAND ROFS NOT PLACE IT IN ANOTHER
P [SEE PARAGRAPH H.410.

FACH JOMMAND OCCURING THEREAFTER, WITHIN & MINUTES, WILL RESET THE
TInER TA wis ANOTHER & MINUTES, THE TIME TOLERANCE OF THIS TIMFR
1S A G[MUTES +/- 4% SECONNS,  IF 4 CUMMAND IS DUE FOR EXECUTION

celie Lt TS TOLERANCE INTERVAL, IT MaY NOT EXECUTE, FOR THIS REASON
Tol COMMAND [2911, TIMER RESET, WaS DRFINED, IT SHOULD 8BE INSERTED
FRINK D THE TOLERANCE INTERVAL IF ANOTHER COMMAND IS WITHIN THE
[iTRRVAL, THIS RESFT WILL KEFP THE C,D, =ON- SUCH THAT aNY
COnMAYDR TN THIS OUFSTIONABLE AREA WILL NOT BF IGNORED,

m .4 FARHOFF 05 THE PL.C, ALSO TURNS OFF THE FLIGHT RECORDEFR, IN ORDFR
19 REOORG FNR PERTIONS GREATER THAN o MINUTES, COMMAND NO, 291 MAY
e RENIRED TN RESET THE PL.C. TIMER., WRECORDER PERIODS SHOULD NOT
fm SHTRTER THAN 1 [ONE] SFCOND TO AVUID TOQ MUCH TENSION ON TAPE,

IO TEN 1-SECONMD RFCORDER PERIODS nCCOUR CONSECUTIVELY, EXCESSIVE
FUARION SA2ULD RE REMOVEFD FROM THE TARPE, THIS CAN BE DONE RY
COMMAYMDTING A 4 MINUTE Ri+ MOUE OR 1 MINUTE R2#+ MODE, RECORDING
PORCORDIER MADFE 11 DURING A REAL TIME TM STATION PASS SHOULD BE
AVOTUED, TWE DATA RECORDED IN THIS MANNER MAY BE DFEGRADED, RECORDER
dlnA SPEET PLAYRACK [RECORUFR MODE 21 1S THE PRIMARY MQODE OF
GRERATIONY OF THE FLIGHT RECORDER=- 1,E, IF RECORDER MODNE 1 IS IN
POAKESS AN RECURDER MNDE 2 1S COMMANDED, MODE 2 OPERATION WILL
ST, FUN THERMORE, 1F RECORDFER MODE 2 OPERATION IS COMMANDED
) F e, AUNE 1 OPERATION WILL IMMEPNIATELY KESUME UNTIL TURNED OFF

SY O OMMAST K PLE. TIMER CYOLF,
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THE FOLLOSING DFMONSTRATES THE POWEK CONTROLLFR TIMER OPERATION,

TWE TABLF RFELOW IS IN THE FAMILIA® DECISION TABLE FORM WHERF ANY
HORTZONTAL LINE A, B, C, D INDICATES THAT=-

THt: PRESENT TIMER MODE [S [A] AND THE COMMAND IS [R], THEN

THE WFESULTING TIMER MODF IS [C) AMD THE REMAINING TIME FQUALS [D1,
dERE X EOUALS THE REMAINING TIME PREVIOQUS TO THE PRESENT COMMAND,

LF

NOTE=  PAOX [FOWFR ON ALFERTY INDICATES STORED COMMANDS OTHER
THnd AN S5P(=2 WHICH CONTAINS THE TIMER CONTROL BITS,

[ Al (31 {C) {n]
BRAICSENT PL,C, * COMMAND »% RESULTING « REMAIMING
TIMER MODE * * % MODE * TIME

SR * POA o AR K

1T * é * W 6F * A

OiT * AR 'S HR * &

0T % 17+POA ww 12R ® 12

naT * e L 6R * &

o b PUOA w* * 6R * é

#W # 6 * * 6F * &

P * AR ¥k 6R LA o]

£ *  1LZ2+PUA ww 12R * 42

fy * D= W 6R * &

&F * FUOA w 6F w X

A f * ¢ * % 6F * %

6k * AR % 6F * X

& 12+ PUA wx 12F * X + 6

AF * nh= * & 6F = X

12R % POA *x 12R * 12

121 IS * ¥ 12F * 17

1710 * AR * W 12R ® 12

13Kk * 12 * & 12R L

1R * CD- "W 12K LA

172F * POA * % 12¥F * X

1PF é W 12F * X

17 * 6K * % 12F w X

1RF = 12 * % 12F LA ¢

17K Cl= L 12F * X

?.)

A

e

ir

I
e Lt oQ

TIvee RUNOUT DOES =NOT- AFFERT THE P,B, SURSYSTEM IN ANY WAY,

Takbv= 1121 MIwUTE RESETTABLE COMMAND MUST RE FOLLOWED RY A SECOND

il

Paa [PRTOR TO 6 MINUTE TIME-QUT] TO PROVIDE FOR COMMAND EXECUTION
-

172=-MINUTE RESETTABLE MODE,
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. 5, 0OAMAND HARDMWARF
9.1 SPC LOCKQUT

STORED PRNOGRAM CUMMANDS [SPC=S) WILL NOT EXECUTE WHEN THE COMMAND
QECODER [(0L.D.1 15 IN THE ~STURAGE MODF- [1,E.s WHEN COMMANDS ARE
BEING LOATEN]. FOR EXECUTION SPCeS RFQUIRE THE VEHICLE TO BE IN A
~9FAL TIME- MODE. CONSEQUENTLY, THE VEHICLE SHOULD BF SENT THE
~QRAL TIM< FENABLE- COMMAND UPON CNMPLETION OF A COMMAND LOAD FROM
A TRACKING STATTOM, IMPLICATIONS OF THF ABOVE ARE~ IF A GIVEN
STAaTION PASS COMMAND LOAD IS ONLY PARTIALLY COMPLETED DUE TO

VTP YENT FAalLuUPE OR TRANSMISSION DIFFICULTIES, THE 0 DEGREE CONE
“TT#0 OFF = COMMAND Wil.lL NOT EXECUTE [THIS IS USUALLY THE FIRST
COAMA Y OF THIS LAST LOADY, THE VEHIGLE WILL THEN REMAIN IN THE
~ATARAGS= MADE HINTIL THE POWER CONTROLLER [P.C,) TIMER COUNTS DOWN
oM dHAITSVER CYCLE IT 'S [N, EITHRER & MIN, OR 12 MIN, ANY TT+C
IR TENT WHICH HAS BFEEN ACTIVATEDR WILL TURN =QFF- WITH THE P,C,
A0Y SPC-% WHICH WFRE SCHERULED 70 EXECUTE IN THIS TIMER SHUT OFF
bER1O00 Wlol NMAT OCCUR, (I.EB., BE TGNOKED ANI LOST)., EXTENSION OF
TH1S CONPITION [SPC LOCKOUTY CAN NCCUR DUF TO A P,C, TIMER RESET
Fam EACH F THESE UNEXERUTED SPC=R WREN THE TIMER IS IN THE

A== TTARL~ “0NE,

G, A ANMATD FeenUTINN DFLAYS

Fare o AINTM TOTAL EXECUTION DFELAY FOR ANY COMMAND IS 98 +/=~ 3,46
. Wl 1SEm R, THIS PELAY 1S CUMPRISED OF THE TIME SLOT DELAY AND

[oil POW=R 0% ALFRT DELAY. THE TIME SLOT DELAY IS DUE TO THE FINITE

FPaf REDYIRED T SCAN THE DFLAY LINE LOOKING FOR A TIME MATCH WHEN

Ul HOK TIHE CHANGES,  THE POWER ON ALERT DRLAY ALLOWS THE COMMAND

e e TOOAE EMERGIZED AND INITIALIZED PRIOR TO COMMAND READOUT

Feyt THE BROGRAMMER,

Sud THlidM TIME TAG SEPARATION

T UMM A AND CONTROL COMPUTER PROGRAMS WILL PRODUCF AN ERROR
PRINTAUT YF THE TIME SPACING RETWFEN ANDJACENT COMMANDS IS LFSS
THAN U,5 =ECONDS., HOWEVER, THESE TIME SPACINGS MAY Bf LESS

i 10 TiE CASE OF RACKUP SFCHRE COMMANDS [DIFFERFENT SECURE KEY)
T 18 R=0GHMMENDED THAT THE SPACING RE 0,2 SEFCONDS, THE LIMITATIUM
F =ACH TYRPE OF STORED COMMAND A*D THE ACTUAL DECONDER TIE UP
PERLOBS A~ LISTEND RELOW.

gy TYPE MINIMUM SPACING NECONER TIE-UP
(SEC, ] {MILLISEC,]
SR 0.1 37 +/=8,5
SSPT 0.1 57 +/-8,5
NSPE 1 TSSCURE MATCH] 0.2 157 +/-26
D3P0 1 [N SECURE MATCH] 0.1 37 +/-8,5
ASPS P MUST BE INDIVIDUALLY CALCULATED
8P % MUST BE INDIVIDUALLY CALCULATED
. A8PD 4 0.1 49 +/=14
ASPOS 0.2 159 +/=30
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SIMULTANEYUS NDEACTIVATION OF TT+C EQUIPMENT AND THE C,D. IS NOT
PERMITTED, TT+r TURNDFF OF EQUIPMENT AT THE END OF A STATION PASS
SEQUENCE [SSPT MO, 21 REQUIRES THAT THE C,D, RE TURNED OFF LAST
[THR .0, MUST NECONE THE TT+C OFF BITS PRIOR TO TURNING ITSELF
DEF T, NORYALLY. INSTEAD OF USING & COMMAND, THE P.C, TIMER WILL BE
SR TO THRNY OFF THF C.De AT THE END OF ITS CYCLE, FUNCTION CP IS
TORMEDY OFY 2y THE P.C, TIMER OR THE Cbh= COMMAND, ALSO, WITH
FOgoTioN DR+, CH+ WlLL AUTOMATICALLY REVERT TO CH-,

PeE LAST ~0RD LOADED IN ANY DELAY LINE MUST BE THE SECOND WORD OF
W NSPT NR THE =DUMMY- COMMAND [NO, 290), IF AN SSPC IS THE LAST
COMAAND WORD TN A LINE IT MUST BE FOLLOWED RY THE «DUMMY= COMMAND
[« ORDNER 10 BF FXFCHUTED.

AUITHORTZATION OF COMMAND TRANSMISSION WHEN THE VEHMICLE HAS FXITEU
Fend THE 5 NEGREE CONE SHOULD 8F NISCOURAGED, POTENT!AL INCORRECT
~AUDEPT- SIANALS COULD BE OBTAINEr [I,E., COMMAND IS NOT REALLY
ACCRRPTED RUT OMMUNTCATIUN ANOMALTES IN THIS AREA RESULT IN
FUINEDUS STANALS AT THE TRACKING STATIONT,

TE, wHEN LOANINA NIFFICULTIFS ARE ENCOUNTERED SUCH THAT TRANS =
USSION CFASEN AFTER THR 13T WORD OF 1:SPC WAS LOADED, WNO OTHER
Ded 5H0GLY AE LOANED INTO THIS LINE OTHFR THAN THE DESIRED 2NN
SO0 OF THe INTERRUPTED DSPC,  WHEN TRANSMISSION IS RESUMED THE
CrAE TN GIESTION SHOULD BF FRASED anD RELOADED, FRRONEQUS COMMAND
JeoaalNa 0Ly RESULT IF COMMAND LOADING PROCEEDEND AFTER SKIPPING
Fitg S=0047 w0ORD OF THE NSPG, WHATEVER WORD wWAS LDADED IMMEDIATELY
AT TE® THe FIRST WORD OF THE DSPC «w0OULN Ke INTERPRFETED AS PART OF
Tas DSpo,

AT IO OF SPe=-S NURING STATION PASSES WHERE THE COMMAND LINK |S
JOESET (PP 0N - 4 NEGREFE CONE] SWOULN BE DISCOURAGED. THE

Sl Lud NG COMPLTICATION COULD ARISE IF A RTC HAS JUST HEEN
“AOOEPTEN= FROM TWE GROUND AND, STMULTANEOUSLY, AN SPC COMES

e FOR FASCOUTION= THE RTC WOULD EXECUTE AND THE SPC WOULLD BE
PAHORED AYD THE DFSTRED EVENMT WOULD NOT OCCUR, THIS TLLUSTRATES
AOLISS I SPC-S IN THE =REAL TIME=- MODE, THE LNSS OF SPC-S IN THE
=3TORARE- MODE WAS NOTED IH 6,1

SENJRNANSY OF COMMANDS [SAME TIME TAG, SAME COMMAMD) 1S POSSIBLF
WOIT MITAT 2 LTI IZEN CAUTINUSLY, TRUF COMMAND REDUMDANCY REQUIRES
S THO 02 MUORE DELAY LINES [DEPENDING ON THE ORDER OF RENDUNDANCY
GESTREN],  THE | UCATION OF PARTICHLAR COMMANDS IN THE DELAY LINES IS
CeiTIokL . EACH DFLAY LINF HAS 99 UNIQUE USEARLE SLOTS 137 RIT
MRS, L LINES ARFE SCANMED SIMULTANFOUSLY FOR A TIME TAG MATCH
Pall 5L0T ND, 1-5, NO, 2=%, ETC.1, REDUNDANT SSPC-S MaYy OCCUR

P 1 THE Sacr RELATIVE DELAY LINE SLOTS AND WILL EXECUTF CORRECTLY
JYNLESS THEY ARFE INCORRECTLY STORED, IN WHICH CASE, A LOGICAL =0OR-
G IATTON OF =1-8= 18 MAUR~ THIS CONDITION APPEARS REMOTE, AND
5Si0 AERU SDANCY APPEARS TO OFFER M0 PROBLEMS,
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JSPC=S WHEN RFEDUNDANT, MUST BE HANDLED WITH CARE, AS BEFORE WITH
SSPC=3, CNINGIDENCE UOF REDUNDANT NSPC=S IN THE SAME RELATIVFE DELAY
LINE SLOTS CAUSFS AN =-0R=- COMBINATION AND SHOULD BE NO PROBLEM,
OVERL&P OF REDUNDANT DSPC-S [ONE SLOT DISPLACED) IN THE SAME
RELATIVE NELAY LINE SLOTS CAUSES AN -OR- COMBINATION TQ BE DECODED
A3 THE SECOND WNRD OF THE DSPC, SEKINUS CONSEQUENCES COULD RESULT,
VERLORT «STUTTERING= [SYSTEM MALFUNCTION OF TRANSM[TTING SAME
WORDIS] MULTIPLE TIMES] COULD DISRUPT AND CAUSE DSPC NVERLAP EVEN
FRO0M A 20RRECTLY PREPARED COMMAND LOAD, THIS TYPE OF SYSTEM
AALFUNCTION WOULL EVIDENCE ITSELF BY A =DELAY LINE FULLe SIGNAL
SEFORF SUCH WOULD BE THF CASE. TO PREVENT THIS CONDITION, A
COMMAND LOAD COULD FILL ALL DELAY LINF SLOTS IN THOSE LINES TO BE
COADED (95 WORDS], =A LINE FULL= INDICATION SHOULD COINCIDE WITH
THE LAST JuRD Tn RE LOANED IN THE SELECTED LINE, A PREMATURE -LINE
Foall.= WOUL) BF ~SUSPECT=-.

GOURING A TOMMAND LOAD STATION PASS, THE FIRST COMMAND TRANSMITTED
T THE VEAICLE MUST NOT BE A HYBRID RFAL TIME ENABLE COMMAND

L0, 5001, ODTHFRWISE, A CONTINOUS =REJECT- SIGNAL WILL BE RECEIVED
AT ThH TRACKING STATION, THIS RESULTS FROM THE £D COMING =ON=

al REAY [ THE REAL TIME MODE [IS CONDITIONED TO RECEIVE UNLY

7-R1T RTC=-31,

Ay TRYTSG TO ~gRASE~ A FULL DELAY LINE [ALL 99 SLOTS FULL1= TWU
REJECTS WILL BENERALLY RE RECEIVED HEFORE AN FRASE ACCEPT, WHEN
FAASING A PARTIALLY FULL DELAY LINE [LESS THAN 99 SLOTS FULLJ, AN
ERASE AGOAPT WILL BF RECEIVED BUT ANY SPC FOLLOWING [COMMANDS TO
He LOADENT WILL GENFRALLY BE REJECTED FOR 76 MILLISECONDS, AN
Foase CAMYAND [MO, SU1l) REQUIRES 76 MILLISECONDS TO EXECUTE,

7. LaadlaG 0F SEONUFNCES RENUIRING A ~SFCURE- COMMAND MAY BE HANDLED IN
THr WAYS (OPTIONS OF THE C AND C COMPUTER PROGRAMIY,

AL COMEANDS EXFEPT THE =SKEOURE=- COMMAND MAY RE LOADED INTO

Tk VeEHTCOLE, AT A PRE=NDETERMINED STATION PASS [PROVIDED THE
JoHIULE IS 607 THE «SFCURF= COMMAND WILL RE LOADED INTO THE SAME
OFLAY LTINS wITH THE PREVIOUSLY LOADED COMMANDS IN THIS SEQUENCE,
THIS 1S CONSISTENT WITH THE RECOMMENDED PROCEDURE OF NOT SPLITTING
COMMANDS TN A GTVEN SEQUENCE BETWFEN TWO OR MORE DELAY LINES,

THl: COMPLETE -SFCURKE=- SFUUFENCE WILL BE LOADED INTO THE VEHICLE
AMD O ALL COMMAND LINK OPENINGS [PPn ONY WILL BE DELETED UNTIL
-SECURE=- =“VENT HAS OCCURRED,

TH4E COMPLETE =-SECURE~ SKQUENCE WILL BE LOADED INTO THE VEHICLE
A NT COMMAND ILINK OPENING WILL ®E SUPPRESSED,

“ace PRPDOON COMMAND INCREMENTS THE SECURE KEY BY ONE, THIS IS
TRilE JHETHER OR NOT THE PPD 1S ALREADY ACTIVATED, EVERY SECURE
FURN ON OF THE PPD THRU BUSS INCREMENTS THE SECURE COUNT BY ONE,

THEE SECURE KEY INDEX RANGE IS FROM 0 TO 4127, WHEN THE SECURE KEY

COUMT [N THE VEHICLF REACHES 127 ~NO RECYCLING WILL OCCUR, aALL
~SECURE- XEYS FROM THIS POINT ON wILL BE NUMBER 127,
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. Re GFENERAL HARDWARE OPFRATION CONSIDERATIOMS=-
A1 LAUNCH AND ASCENT

3,1, 1 IT IS RECOMMENDED THAT THE OCV/AGENA SEPARATION COMMAND BE
LOADED RENUNDANTLY IN THF PAD LOAD IN AT LEAST ONE OTHER DELAY
| INE, THIS IS TO REDUCF THE POSSIBILTY OF NOT ATTAINING MISSION
SUCOESS, THROUGH THE FATLURE OF THE DELAY LINF CONTAINING THE
NCVAAGEYA SHFPARKATE COMMAND NURIMNG POWERED FLIGHT, IF THIS
AUDITIOVAL SEPARATION COMMAND 1S TIME BUMPED 0,3 SECONDS FROM
THE ORISINAL COMMAND REPETITIVE TRIGGERING OF THE SCR PYRO
SEPARATION CIRCUIT WILL OCCUR, WwHICH SEFMS DESIRABLE, 1F A
HENUNDAST SEPARATION COMMAND AT THE SAME TIME TAG AS THE ORIGINAL
COMMAND IS UTTILIZED, THF ABOVE ADDITIONAL BACKUP TRIGGERING
FieaTURE WILL MUT RBRE PRESENT BUT THE MAJOR FAILURE MODF OF AN
INOPERATIVE DELAY LINE WILL BE GUARDED AGAINST,

3.1,2 T OAYOTE CONFLICTS W]TH AGENA VENTING FOLLOWING AGENA ENGINFE
CUTOFT, THE OCV/AGENA SEPARATION COMMAND IN THE PAD LOAD SHOULD
4 SPACEN 700 SFCANDS AFTER LIFT-0FF,

COMHAND N0, 375 [CPRY SHOULD BE SPACED 680 SECONDS AFTER LIFT-0FF,

3.1.4  THE RPU COMMAMD =MUST=- RE FOLLOWED RY AN F+ OR F» WITHIN 600 SEC.

"; 3.2 JRHIT ADRJUST

I,0.0  TH= 00V EAGINFS SHOULD NOT ke IGNITED ANY SOONER THAN 30 SECONOS
FOLLOW] G PRESSURIZATION OF THE QCV TANKS [FNGINE BLEFD SFQ).

F.0.7  THE ENGINES ON COMMAND [E1+ AND/OR E2#+) =MUST- BE FOLLOWED RY AN
PaGiNES DFF [FE=1 WITHIN o800 SECANDS,

1,7 Tioeb UONRITERATIONS

4.%.1  RECORDER PLAYRACK SHOULD 0CCUR AT THE FIRST STATION CONTACT
FALLONL G ANY RECORDED DPERATIONS,

3,%.9 1T 15 POSSIALFE TO RECORND THE IR PREAMPLIFIER DUTPUTS,
THE LEFT HAND PREAMP 1S RECORDED CONTINUOUSLY
WARMETRD THE RECORPDER IS IN MODFE 1 AND TELEMETRY 1S OFF,
PAE RIuAT HAND PREAMP 1S RECORDED WHEN Ri+ AND I+ ARE COMMANDEU
WITH T=, AND TOTAL CURKEHNT IS RFCORDED WHEN Ri+ AND [= ARE COM~-
HAWMIEN SITH T=. WITH TM 0O [FROM T+ OR VIA BUSS COMMAND L INK)
Trif PRUSRAMMER WORD LINE COUNT 1S MONITORED IN PLACE OF THE
RTGHT Mann PREAMP AND TOTAL CURRENT,

3.4.4  TO STMPLIFY THE ANNOTATION OF FLIGHT RECORDER PLAYBACK DATA, ROTH
FAR PAST-FLIGHT ANALYSIS AND ON-ORBIT REDUCTION, A RECYCLING
0 TA 7 SIMARY COUNTER HAS BFEN TMPLIMENTED TO INDEX THE RECORDED
. SEGHEVT 0N TELEMETRY., THE COUNTER 1S INCREMENTED BY RECORDFR 1
ANDE i,
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3.,3,.4

3.4

d.4,1

[N ORNEX TO MONITOR THE ERECTION OF THE BUSS MAGNETOMETER BOOM THE
PRIMARY SYSTEM TM SHOULD BE ON AND THE RECORDER ON IN MODE 1 PRIOR
TN THE OVS EVENT [OCV/AGENA SEPARATION COMMAND], THE BOOM WILL

RE EREGTEN N0 SOONER THAN 15 SECONDS AFTER THE OVS COMMAND, AND
CAN BE YERIFIFD BY CERTAIN SWITCH CLOSURE SIGNALS AND CHANGES IN
MAGVETOYETER READINGS ON TELEMETRY,

ACTIVATION OF KECORDER MONE 2 PREVENTS TRANSMISSION OF BUSS TM
ALFHOUGH RUSS COMPONENTS REMAIN ACTIVATED, TURN ON OF BUSS N
TEST MONE [UNSECURE TONE COMMANN] TERMINATES RECORDER MODE 2,

[F HOWEVER, RFCORNDER MONE 2 IS CALLED FOR AFTER T+, THEN BUSS THM
JILL RE LNST AND RECORDER MODE 2 COMES IN, R2+ IS INHIBITED FOR
o MINUTES FRNOM T3, T6 OR T9 NDEPENDING ON THE MODF [SEE SECTION
":)ob].

THE HASS PLATE TEMPERATURE OF THE Twm XMTReS SHOULD NOT EXCEED
140 NEGREES F UURING ANY PORTIOM OF THE MISSION, THE XMTR=-S
SHOULD “E TURNED OFF UNTTL THIS TEMPERATURE RETURNS TO A NOMINAL
RiATT N,

ATSCELLANFOHS

THE VEHICLE ClLOCK [23 81TS] WILL RECYCLFE TO ZERO WHEN IT HAS
CUUNTED THRU TTS RANGF [APPROXI™ATELY 9,7 DAYS),

[N CONJUNOTION WITH [6.3] AND [7.2] AROVE, COMMAND NOS, 485 AND
49% =NVERRINE- WERE DEFINED TO PREVENT THE EXECUTION OF AN
JNDFSTRED COMMAND PREVIOUSLY LOADED IN THE VEHWICLE, THESFE
CAMAAYDS CREATE A C,D. BUSY CONPRITION FOR APPROXIMATELY 0.5
SEFCONDS,  WHEN LOADED WITH A TIME TAG 0,2 SECONDS PRIOR

TO RXECUTION OF THE UNDESTRED COMMAND, THIS UNWANTED EVENT

JTLL NAOT NCCUR.  IN THE EVENT OF A 10 PPS ANOMALY, A DSPC 5, WHICH
CAUSES A .15 SECUND BUSY S1GNAL, SHOULD BE PLACFD 0.1 SECONDS
PRINDR TN THE UNDESIRED COMMAND T0O PERFORM THIS FUNCTION,

THE CNMPUTER TIMER BYPASS (0T FUNCTION WILL BE COMMANDED TO THE
GNE STATE ONLY IN THE BVENT OF (Al A PRIMARY COMPUTER FAILURE,
THOIR] AN EXPERIMENT TO TEST THF OPERABILITY OF THE BACK=-UP
3Y5TEY AFTER RV DEBOQST.

CAUTIDa= NNCE CT HAS BEEN COMMANDED IT WILL RESULT IN ACTIVATION
AF THE SACK-UP SYSTEM, THIS IS A UNILATERAL PROCESS [NO COMMAND
RESET CAPARBILITYI,

THE «SEARCH MODF- FUNCTION SHOULD BFE COMMANDER ON WITH RTC 15

AHENEVESR EITHRR IR SCANNER LOSER® EARTH LOCK, WHEN LOCK [S RE=
ATUIRED, SEARCH MODE OFF [DSPC »=2-A1 SHOULD BE COMMANDED,
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. 3,4,5 THE FOLLOWING TIMING CONSIDERATIONS ARE APPLICABLE TO P,B, COM=
MANDING,

3,4,5.1 PS INHIRITS PR FXECUTION AND VICE=-VERCA UNTIL PO 1S PROPERLY
EXECUTED,

3,4,5,2 PO OR 1078 AFTER PS OR 1C7A FROM 0 TO 8,8 INCLUSIVE WILL
TERMIMATE P.B. AFTER THE PRESENT 9,6 SEQUENCE. PO OR 1C7B AFTER
P3 NR 1C7A FROM 8,9 TD 9.6 INCLUSIVE WiLL TERMINATE P.B., AFTER
ONE AGDTTIONAL 9.6 SEQUENCE.

A,4,5.8 PSS aFTER PO AT ANY L1 SECOND INTERVAL FROM 8 TO 8.8 INCLUSIVE,
FROM 2.0 TO 9,6 INCLUSIVE, OR DURING THE 2,4 SECOND TRANSITION
TIME «ILL RESET THE PO LOGIC aND PS WILL CONTINUE NORMALLY,
BS AFTE® PO AT 8.9 WILL NOT RESET THE PO LOGIC, AMD PS TERMINe
ATES AFTER THFE PRESENT 9.6 SEGURENCE,

3.,4,5,4 PROAFTER PO wWILL NOT AFFECT\TFRMINATION OF PR,

3,4,6 1IN NSPC=2 AND DSPC-3 COMMANDS, RITS 32 AND 33 QF THE SECOND WORD
NEFINT GFF 1~08 AND 1=C9. THFE NNLY LEGITIMATE CONFIGURATIONS
FAOR THESE TWw0 8I1TS ARF nu, 01, AND 11, THE CONFIGURATION 10
SHOULD WFVYER RE ASSEMRLED,

a.4.7 TAE TC+ FUNCTION [GFE 1-C15] MUST BE EXECUTED PRIOR T0 THE GFE
. 1-017 [FA)} DR GFE 1-C18 [RA] FUNCTINNS, [1.E., TC+ 1S AN ENABLE
CUNCTIONY,

Bem UF300ST

3.4.1  CPe MUST NOT RE COMMANDED BETWEFN DS1 AND SEP, CH+ SHOULD BE
COMAANDTED HEFNARFE DS1 AND A CH=- rOMMANDED AFTERWARDS,

3.45,2 00V MJST RF IN A FLY REVERSE ATTITUDE 7O BE DEBOOSTED,
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. 7. RUSS - BACK~-UP STASILIZATION SURSYSTEM

3.1 3USS IS NESIGNED FOR ACTIVATION OVER KODI [REAL TIME] OR POGO [NEXT
STATION] Ny A NORTH TO SOUTH PASS OR COOK NEXT ORBIT, THE BUSS
COMMANDS, 4 UNSECURE AND 2 SECURE, ARE COMBINATIONS QF AUDIO TONES,
ALL STATITNS ARF CAPABLE OF TRANSMITTING THESE COMMANDS,

2.2 THE UNSE(CURE COMMANDS AND FUNCTIONS ARE -

[LKE 26 - £ TONF FOLLOWED BY G TONE - ENARLES THE SELFCTIVE ADDRESS
J-n30X FAR 3.8 SFECONDNS TO ACCEPT THE UNSECURFE ZEKE 21/22/23/24
ComMaND,

TONE = ARMS RUSS NEXT STATION,
TOME - ARMS BUSS NEXT ORBIT,

TOME - ARMS BUSS REAL TIME,

TONE - ARMS BUSS RRAL TIME NO GAS,
TOME - BUSS MODE DFTERMINATION,

TONF FOLLOWFD RY
TONF FOLLOWED BY
TONF FOLLOWED BY
TONF FOLLOWED RY
TONF FOLLOWFD RY

JHKiE 91 - 13
lliie 22 =
LAk 23 -
JFEKE 24 -
[EKE 265 -

[ EREE BE RFvPRE
MMM

7.8  THr SFCURY COMMANDS AND FUNCTIONS ARE -

K1K ZFKE 31 = BISS FXECUTE aAND INTTIATE B TIMER,
K1K JEKZ %2 - T{RKN ON PRIMARY COMuMAND [PPD, CN, POA)

AcH OF THeSE CAMMANDS CONSISTS OF AN A TONF, ENABLING POWER T0
‘l‘ fve TYPZ 1X DECNDER, FOLLOWKED BY A D TONE, RESETTING THE STNRAGE

CEGISTER, FOLLOWED RY A 36 81T SECURE WORD CONSTRUCTEN OF B TONES

(LOGICAL 11 AND C TONFS [LOGICAL n} INTERSPERSED WITH A TONES,

2.4 3SS OPERaTES In THE FOLLOWING MANNER, THE ZEKE 26 COMMAND
FALLOYEN ~ITHIN %,8 SFCONDS BY A 7EKE 21/22/23/24 COMMAND
GOYSTITUTES AN UNSECURE MODF SELECT, A SECURE KIK ZEKE 31
PRECEEDED BY AN UNMSECURF PATR EXENUTES BUSS IN THE MODE DEFINED
BY ZEKE 21/22/23/94, IFKE 21/22/23 FOLLOWED BY KIK ZRKE 31 EXECUTION
A4ALES THE RBIISS GAS SYSTEM AND DISARLES ROTH THE ZEKE COMMAND
Adl) THE RI[MARY COLD GAS SYSTEM AT A PREDETERMINED TIME,
JEKE 24 PROVINES COMMANNS FOR SEPARATION RUT NOES NOT ENABLE KUSS
418 SYSTEN NR DISABLE PRIMARY GAS SYSTEM,

3.4 .1 4SS ManE DETERMINATION [MODE 61 IS ORTAINED AS FOLLNWS-
W JRKES 2% COMMARD WHEN PRECEDED BY A PROPERLY SPACED ZEKE 26
ATURESS CAMMAMD, AFTER THE EXECUTION OF A ZEKE 21, 22, 23 OR 24
JNSECURS COMMAND PRECEDED BY A PROPFRLY SPACED ZEKE 26 ADDRESS
OOAMAAND WILL - ENERGIZE THE Rs/v TELEMETRY FOR 20+/-0.5 MINUTES,
THTIS TIve 1S MEASURFD FROM THE TIME OF THE EXECUTIOM OF THE LAST
[EKE PH=21, 26=22, 26=23 OR 26«24 UNSECURE COMMAND,
A ZEKE 75 COMMAND EVEN THOUGH PRECEDED RY A PROPERLY SPACED
JEKE 25 (COMMAND, WILL HAVE NO EFFECT WHEN THE BUSS SURSYSTEM I5
Ty THE WESET MODE OR WHEN THE 2n MINUTE TIMER (A TIMER] HAS TIMED
T . A Tuv= COMMAND WILL TURN OFF BUSS MODE 6,

‘l} KIK ZEKE 32 PRECEEDFED OR FOLLOWED BY AN UNSECURE PAIR TURNS ON THFE
PIIMARY COMMANMD SYSTEM aND THE SV TELEMETRY IN THE BUSS MODE, IF
BSS IS USEN FOR NEROOST [KIK ZEKK 31) THE FOLLOWING SEQUENCE OF
FVENTS NCOHRS IN FACH MODE,
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. 2.3 A8USS TIMER EVENTS TIME
v BETHEEN
‘ 400k 1 OR 4 MODE 2 MODF 3 MODE 5 TIME EVENTS
FVENT  RRT[Z2A/723) RNS[Z26/211 BNO[726/22) BRTING{[Z26/24) [SEC) ISEC]
ro PRIM GAS OFF, * * N7A 0.0
GFe POWER NN * * * 2,0
THITe 3 TIMER * * *
1 ns1 * * * 2.0
2.0
Te NS2 ww # * * 4.0
SF e POWE Y OFF * * * 2.0
TS T4IT. A TIMER N/ A M/A * 6.0
THITIATE TM 2ew N/ A MR *
RUSS GAS 0N M/A N/A N/ZA 99 .5
A4 N/ZA MN/A "
T4 TRANSFEK N/A b/ A * 105.5%
2.5
1) SERPARATE N/ A /A * 108,0
383,90
) 1/ A INTT, A TIMER M/A N/ZA 491.0
INITTATE TH wwxe
RUSS GAS ON 99,5
ARM
‘ 17 /A TRANSFER M/ A N/A 590,5
2.5
T3 /i SERARATE N/ A N/A 593.10
' 4505.,10
Ty NS N/ A INIT, A TIMER N/ZA 5098,0
INITIATE ™M wwew
HUSS GAS ON 99,5
ARM
rii S /A N/A TRANSFER N/A 5197.,5
2.5
11 mA N/ A SFPARATFE N/A 5200.0
600,90
T1? FNARLE 3USS CMD w* * * 5800,0
MODE 4 RREX [ABF+/BUX1 EVENTS T0O THROUGH T12 ARE THE SAME AS
ANE 4 HWRT,
* SAaME A3 MODE 1 RRT.
wor DISCONNECT 3 IS IMPLICIT IN DS2 COMMAND
#x% FROM T3, T6 OR T9 [DEPEMDING ON MODE} ON P,C, TIMER RUN QUT
AND RZ+ ARE INHIBITED FOR 20 MINUTES, AT THE END OF THIS TIME
P.C. TIMER STARTS AND K2+ CAN BE COMMANDED,
IoAh SRR 21/77/23/724 SECUNDARY FFFECTS
Jehe1  7RRl 21/22/23/724 TURNS ON REAL TIME TELEMETRY, VERLORT. AND BUSS TH,

TSRHS RECNRDER AND ENERGIZES BUSS ELECTRONICS,
0
(S 0FF 9R P,c, TIMER RUN OUT)Y, RUSS ELECTRONICS ARE TURNED
BY THE =21JSS 1200 SECOND TIMER WHEN KIK ZEKE 314 IS NOT SENT,
T IS TURNED OFF 20 MINUTES PLUS P,C, TIMER RUN OUT AFTER T3,
aRT9 NWPENDING ON THE MODE, T142 TURNS OFF BUSS ELFCTRONICS
GAS VALVE AND EMABLES BUSS CUMMAND SYSTEM,
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‘l! 3.6.2 RECORNER MONE 1 1S UNAFFECTED BY ZEKE 21/22/23/24, IF ZEKE 21/
22/23/24 1S ACTIVATED BY COMMAND OR INTERFERENCE WHILE RECORDING,
THE RECORNED NATA WILL BE SLIGHTLY NEGRADED DUE TO LOSS OF TAPE
SPEED COMPENSATION., IF RECORDER PLAYBACK IS TURNED ON AFTER
7°KE 21/22/723/24, THE BUSS TELEMETRY 1S NOT TRANSMITTED ALTHOUGH
RUSS EQUIPMENT REMAINS ON,

3.~.% THE P.C, TIMER 1S RESET BY ZEKE 21/22/23/24, A CD OFF COMMAND
[SSPC~21 TURNS OFF BUSS TELEMETRY, AND T+ WHEN COMMANDED BY THE
PRIYMARY SYSTEM ACTIVATES ALL BUSS ELECTRONICS EXCFPT THE BUSS
RATE #YRO,

.7 THE BUSS GAS SYSTEM WILL ORIENT TRE VEHICLE IN 90 SECONDS OR LESS
AT A RATE OF 17 DEGREES/SEC OR LESS. THE MINIMUM TOTAL CAPABILITY
OF THE SYSTEM, InNCLUDING ORIENTATION TIME, 1S 102.0 SECONDS,

3.5  ASSOUCLATED #ITH BUSS 1S THI: USE-OF RTC NO, & = VOLTAGF DROPPING
HYPASS, THIS RTE 1S TO BE UTILIZER WHEN THE VEHICLE HAS BFEN 0B«
SERVED AT 28 VYOLTS FOR 3 OR 4 PASSES [BATTERY -PLATEAU=- REGION],
PpS UBSERVATION OF VOLTAGE DURING PERIODS OF HIGHER NRAIN IS TO
AsSURE THAT THE RFADING IS VALID AND THAT THE VOLTAGE IS ACTUALLY
LW ENQUGH TO SAFELY RYPASS THE STEP DOWN MODULE, SINCF THE CURRENT
Hoaly I8 HIGHFER DURING A STATION PASS THE BATTERY VOLTAGE WILL Bk
PULLED N0wN DURING THIS PERIUD AND WILL RISE AGAIN AFTER TT+C IS
TURMED NFF,  SIMCKF RUSS WILL WORK AT 72 VOLTS AND SINCE THERE [S A

‘ « VOLT DROP ACROSS THE ZENERS, THERE IS NO DANGER IN WAITING FOR
THf VOLTAGE T0 NECAY TO THIS POINT,

.0 8S ENAGLE [ABE+] COMMAND MUST BF GIVEN BEFQRE BUSS FXECUTE [BUX]
COMMAND TF wUX IS TO BRE EXECUTEDR,

109, . TITUNE LTAITATIONS ON THE PRIMARY STABILIZATION SUBSYSTEM ~=-ew--
10,1 ALL ~TaRN0- CONDITIONS LISTED PREVIOUSLY STILL APPLY,
T RELOW RGNM-

GURING YAW OR PITCH MANEUVERS THF YAW AND PITCH AXES MUST RE IN
H1GH THRIST, FINE DEADRANDS SHOULD 8F USED,

10,8 RBRLOY 70
P 65N 1S THE LOWEST LIMIT.
4., NO Yaw, PITCH, OR ROLL MANEUVERS SHOULD BE PERFORMED BELOW 70NM,
(. THE Yiw, PITCH, AND ROLL MUST BE IN HIGH THRUST,

14, Ousmanh AD CONTROL MOMPUTER PROGRAM REQUIREMENTS»-

11,1 THF =aALTHR=- MONE OF OPERATION SHOULD FOLLOW ONLY =-MIXED=- OR
~JURMAL - MODF ASSEMBLY, IF USED AFTER =TC ONLY= MODE, THE
NRIGINMAL DELAY LINE ASSIGNMENT WILL NOT BE PRESERVED,

‘ 11.7 THE -HanD SPEC~ ALTER MODE CaN OnLY BE EFFECTIVELY UTILIZED WHEN
THE COMMAND ~TIME PERIOD= [T1 TO T2] TO BE ALTERED IS CONTAINED
COMPLETELY WITHIN THE PRESENT ACL [ASSEMBLED COMMAND LIST] [.E,.
w0 PREVIOUSLY LUADFD COMMANDS [IN DELAY LINES NOT TQ BE ERASED
FOR THIS LDAD] AFFECT THE VEWICLF FUNCTIONS TO BE ALTERED DURING
Pl TIME PRRIOD,
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11,3

11.4

IF SUCH 1S NOT THE CASE [FUNCTIONS ARE AFFECTED) TWO CHOICES REMAIN
[1] SPECIFY ANODTHER «SAFE= TIME PERIOD [T1 TO T21, OR (21, RELODAD
THE DELAY LINES WHICH PREVENT THF DESIRED TIME PERIOD ALTERATION,

A CHRONQLOGICAL STUDY OF THE DVCT [MERGER OF NEW MESSAGE AND CVCT)
WOLLD REVEAL TIMF PERIOD INCONSISTENCIES PRIOR TO CALLING THE

-HAND SPEC- MONE,

TF MESSATSE TRANSMISSION 1S NOT COMPLETED AND THE VEHICLE NOT
ReETURNFD TO THE REAL TIME MODE, EXAMINE THE GCOMMAND QUTPUT FOR
POSSIBLE IANORED COMMANDS 1SPC LOCKOUT CONDITIONY, UPDATE TELIM
AS A RESOGLT OF THIS TC ANALYSIS,
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